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VISIT TO THE BORDERS OF CHINESE TARTARY 
AND TO THE SOURCE OF THE GANGES RIVER. 

Having had occasion lately to visit the upper portion of the 
Ganges or Bhagirathi valley, 1 thought that a short account of 
that interesting portion of the Himalayas may interest the 
readers of the “ Indian Forester.” 

After completing the examination of several deodar and 
box- wood forests situated in the basin of the Jumna river, I 
crossed over to the Bhagirathi valley by the Anchu and Deara 
Passes, the elevations of which were found to bo 11,650 and 
11,790 feet respectively. 

The view of the snowy range from those passes is extremely 
grand, the enormous mountain known by the name of Bandor- 
panch being jiasM’id at a distance of about 12 miles only, whilst 
further to the south-east, the magnificent peaks of the Sirkahta, 
behind which the Ganges takes its rise, form a most impressive 
spectacle. 

After crossing the second pass wo came down what may be 
called an uncompromising descent of about 5,000 feet in five 
miles, and encamped at the village of Nargon. 

The next day we passed through a box-wood forest situated 
on the Bins! nalla, which runs into the Bhdgirathi, and where 
we found a quantity of box-wood timber being cut for export 
to London. 

The elevation of this forest was found to bo 7,200 feet, with 
a north-western aspect, and as usual’ wo observed the box trees 
growing amongst Inige mctamorphic boulders, with plenty of 
vegetable mould between, also abundance of moisture in the 
way of springs. 

This species seems to prefer the deepest shade, and as a rule 
it is always found growing under horse-chestnuts, maples and 
•other broad-leafed trees. The trees in this forest are probably 
finer* than those examined in the valley of the Jumna, often 
running up to 60 or 70 feet in height with a rirth of 4^ feet, 
and some of the boles being 15 to 20 feet long, free of knots. 
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The rate of growth is apparently exceedingly slow, and some 
stumps examined showed as many as 55 annual rings to the 
inch of radius, but the average seemed to be about 80 rings per 
inch. The average age of fuH grown trees in this forest seemed 
to be about 200 years. 

That portion of the Bhagirathi valley comprised between 
Barahart and Suki villages does not present any features of 
very striking aspect, and the general appearance very much 
resembles the upper portions of the Tons and Jumna rivers. 
It may, however, be observed that the Ganges valley is appa- 
rently much better wooded than either of the others, especially 
the latter, and vast forests of Chir (JPinm longifolia) and Ban 
Oak {jQuircuB inoana) exist, whereas some portions of the Jumna 
valley are comparatively bare owing to the more dense popu- 
lation. 

The scenery is, generally speaking, picturesque, and some 
fine cliffs are passed ; also owing to the steep slopes of the hill 
sides, culturable land is extremely scarce, and in consequence 
the villages are few and far between. 

The journey up the valley was made along a fine forest road 
constructed about 12 years ago, principally by officers of the 
Forest Department. 

The main river is crossed six times by means of a correspond- 
ing number of fine wire rope bridges, varying in span from 
about 100 to 160 foot, all of which reflect great credit on the 
officer who constructed them, although some of them are now 
in a somewhat shaky condition. 

The total length of the road is 91 miles, and the cost was 
three lakhs of rupees including the bridges, whereas the original 
estimate for the whole work is said to mve been put down at 
the modest sum of lis. 42,000 only. 

The geological formation of this portion of the valley is prin- 
cipally syenite, quartz, hard mica schist and other metamorphic 
rocks. The vegetation of the lower portion of the valley does 
not differ materially from that of the Tons and Jumna, except 
that in addition to the ordinary hill trees and shrubs, the 
Cupressua torulosa is found CTowing along the banks of the 
mam river between 6,500 ana 8,000 feet elevation. It is also 
a remarkable fact that the Karshu and Morn Oaks (Q. semi- 
earpijhlia and dilatatd), are altogether wanting in the upper 
poraon of this valley. 

After passing the village of Suki, the appearance of the valley 
undergoes a most rema^ble change, and the fall of the river 
bed at this place suddenly decreases from about 25Q feet in the 
mile to about 40 feet only. This sudden change is probably 
due to rqcent glacial action and to the undoubted presence of 
two fine lakes at no very distant date. 

The first af those apparently commenced about a mile abqve 
the Suki village, and extended up the valley for a distance of 
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about 2} miles, and the second probably extended from Earsilf 
for a distance of about 4 miles further up. - 

The formation of those lakes after the disappearance of the 
glaciers, was probably due to some sudden ooni^ion of nature, 
which caused severe enormous landslips, which dammed up 
the valley and thus formed the two lakes referred to. 

In course of time, but probably not very long ago, the river 
cut its way through those obstructions, and the lakes gradually 
disappeared, leaving this portion of the river in its present 
meandering condition. About 2 miles above Suki we entered 
what has recently been constituted a deodar reserved forest 
under the Tihri-Garhwal lease. This forest extends for a 
distance of about 14 miles on each bank of the river, with an 
average breadth of about one mile, but it is to be feared that 
the designation is somewhat a misnomer, as nearly all kinds of 
rights and privileges are allowed within the greater portion of 
the demarcated area. 

At a place called Harsil, we put up at a bungalow belonging 
to the late Mr. Wilson, the well-known timber contractor and 
shikari. 

This building is somewhat of a pretentious appearance, and is 
built in the native hill style, with any number of holes and cor- 
ners, the whole structure being surrounded bv an extensive 
walled courtyard, containing stables and outhouses, of all sorts 
and sizes. The history of the late proprietor, Mr. Wilson, is 
somewhat interesting, as it is said that 35 or 40 years ago he 
arrived in the Bh4girathi valley with only Rs. 5 in his pocket 
and a brown Bess ” over his shoulder, and died a few months 
ago, leaving a fortune amounting to a considerable number of 
of rupees. 

The foundation of this substantial fortune is said to have 
been laid by a free use of the brown Bess ” on the Mon41 
pheasants, large numbers of the skins of which he exported 
annually to various parts of Europe. 

He then took to exporting large quantities of deodar timber 
to the plains, having, it is stated, in those good old times 
paid a royalty of only Rs. 1 or 2 per tree to the Rajah of Tihrii- 
Garhwal. 

After the greater number of the finest trees situated of course 
close to the river had been removed, the Forest Department 
stepped in and leased the forests, but as usual the action seems 
very much to have resembled the locking of the stable door 
when the horse is stolen.” 

Notwithstanding the leasing of the forest to Government, 
however Mr. Wilson continued to export timber for the De- 
• partment for a number of years, and is said to have done the 
worlf in a vety satisfactory manner. This year the system of 
selling trees standing 1ms been introduced, and Wfr. Wilson 
purc&aed 924 first c&ss deodar trees from the Harsil block, ati 
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an average rate of Rs. 15 each, the girth of the trees varying 
from 6 to 15 feet. 

We visited the site of Mr. Wilson’s fellings, and found the 
vrork to have been done in a careful and economical manner. 

All the trees felled wore converted into metre-gauge railway 
Bleepers, the sawing having been done principally by Punjabi 
sawyers, and the timber was floated to the plains during the 
last rains. The average outturn per tree is said to have been 
about 65 metre-gauge sleepers, which is rather higher than that 
'obtained in the sleeper operations of the Tons Division, School 
Circle, N.-W. Provinces, where the average per tree during the 
last two years is found to be about 62 metre-gauge sleepers. 

In the ncighbotirliood of Mr. Wilson’s bungalow wo observed 
a wooden erection, which on closer examination we found to 
be the good old English stocks, and we were informed that the 
use of this machine was sometimes resorted to by Mr. Wilson, 
and was found most effective in putting obstrejiorous Pun jabi 
sawyers into a proper frame of mind. After making various 
scientific observations in the neighbourhood of Harsil, we pro- 
ceeded up the right bank of the river to Jangla. 

The geological formation above Harsil consists of very soft 
friable mica schist, and as no rain had fallen for about throe 
months, and a strong wind was blowing, the consequence was, 
that we swallowed about as much dust as one generally does 
during a severe dust storm in the Punjab. 

All along this portion of the Bhdgirathi valley considerable 
gaps in the forest are observable, due doubtless to the action of 
avalanches, the slopes being very steep, and the snow fall on the 
higher mountains extremely heavy. 

We found the growth of deodar in different portions of those 
forests very variable; in the Harsil ])lock the average ago of 
trees 12 feet [in girth appeared to bo about 160 years, whereas 
higher up near Jangla, a tree 6 feet in girth was found to be 
207 years’ old. 

The number of annual rings per inch of radius also varies 
greatly, and on one stump examined in the Harsil block, rings 
half an inch broad were observed, whereas in other portions 
of the forest as many as 25 annual rings per inch of radius 
were counted. 

The stocking of the forest is also extremely variable, and on 
the moraine of an old glacier in the Harsil block as many as 
510 trees, varying from 18 inches to 4 feet in girth, were counted 
per acre, whereas, in other portions of the forest the number 
of trees per acre did not exceed 10 or 12 at the most. On 
leaving Jangla we proceeded up the left branch of the Bh&gi- 
rathi mer called the Nilang nalla.” with the object of inspect- , 
ing the higher Deodar and Pencil Cedar forests. * 

Pinally, we determined to visit Nilang on the borders ;of 
Chiueso Tartary, the distance from Jangla being stated to be 
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26 kos ” only, which we afterwards found in this particular | 
case to represent a distance of about 20 miles. Whilst on the 
subject of “ kos,” I must not forget to warn travellers to this 
part of the hills regarding the extreme elasticity of this unit 
of measurement. In fact we found a “ kos ” to vary in length 
at different timea in accordance with the frame of mind of even 
the same individuals, and the only convenient unit it can ap^ 
parently be compared with, is the somewhat vague Scotch 
^bittock.” 

The path up the Nilang valley is of the roughest description 
imaginable, in some places ascending and descending steps and 
stairs at an angle of 45 degrees, me steps consisting some- 
times of boulders and ends of logs, there winding along the 
slippery edge of break-neck cliffs, the path as a rule in such 
places sloping in an outward direction. 

The traihc down this valley is considerable, and consists prin- 
cipally in the carriage of salt which comes from some salt lakes 
said to be situated 12 or 15 days’ march beyond Nilang. A 
considerable quantity of wool is also brought down from Cen- 
tral Asia. The salt is conveyed by means of sheep and goats, 
the average load carried by ojich animal being about 10 seers 
or 20 lbs., and on the return journey the traders bring up rice, 
wheat, &c., from the fertile valleys of Tihri-Garhwal. On the 
way up wo met immense flocks of sheep and goats loaded with 
salt, each herd being guarded by three or four formidable 
Tibetian sheep dogs. All those dogs are armed with strong 
iron collars, and during tlie day when not on the march they 
are generally seen fast asleep, but during the night they are 
continually on the alert, and two of them are said to bo more 
than a match for any leopard. 

We also met a considerable number of Spiti and Tibetian 
ponies, on their way down to the plains for sale. 

The manner in which those nimble animals scramble along 
the path I have endeavoured to describe, and cross the most 
shaky bridges, is most remarkable, and we were so struck with 
their dexterily that we purchased two of the best we could find, 
the prices paid not exceeding Rs. 160. 

Marching in the Nilang valley is most trying on account of 
the piercingly cold wind, which blows steadily up the valley 
during the greater part of the day, and in a downward direction 
during the night and morning. 

This phenomenon is prob^ly conneoted with the action of 
the sun on the atmosphere immediately over the snowy moun- 
tains, which doubtless causes it to rise during tho day, the 
converse taking place during the night. 

, The downwara wind is particularly chilling, and I do not 
rwoHect of ever having encountered any breeae so cutting, bar- 
rgig tho Polar wind on the east coast of Scotland. 

The vegetation of the Nilang valley is very interesting, and, 
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the following are the principal s|^ies observed by ns — Deodar 
up to 11,000 feet ; Blue Pine (Pinus excelsa) up to about 12,000 
feet, or 1,000 feet above the deodar ; Pencil Cedar (Juniperua 
eacelsa) from 9,000 to about 12,000 feet ; Juniperua communia 
and J, recurva up to the limits of vegetation at about 13,000 
feet; Birch (Betula hhojpattra) up to 13,000 feet; a small 
Bhododendron (i2. anthopagon) up to the limit of vegeta- 
tion. 

Besides the above we found two kinds of honeysuckle, a 
rose, Berheria vulgaris^ Viburnum continifoliumy a gooseberry, 
Acer eaudatum^ Spircea, a willow, and a kind of broom, most 
of which are found up to 11,500 feet. Neither Rai nor 
Morinda (-4. Smithiana and WehUand) are found in this valley, 
and all the oaks are entirely wanting. Birds appear to be 
particularly scarce, the only species observed being eagles, the 
Himalayan Lammergyer, Cnakor (or the red-legged partridge), a 
small kind of crow, and a few water ousels. 

The second day’s march having been a short one, we started 
off in the afternoon to visit a nei^bouring glacier observed in 
a side valley, and the ascent to which seemed to be an easy 
matter when viewed from below. 

After a two hours’ climb, however, on arriving near the foot 
of the glacier, what appeared to be a sloping bank from below, 
turned out to be a most awkward precipice, the scaling of which, 
after several unsuccessful attempts, our men utterly refused to 
undertake. 

Under the circumstances, therefore, we were obliged, like the 
King of the French, who, on a certain memorable occasion 
climlM a hill with the object of doing battle with his enemies, 
but was compelled simply to march down again, without having 
accomplished the object in view. 

The following day, however, near Nilang, we were more 
successful, and ascended the neighbouring glacier to a height 
of 14,300 feet, the foot of the glacier havmg been found to be 
12^00 feet. 

lower portion of this glacier consists of an immense 
moraine, the boulders and gravel only being visible on the 
upper surface, with ice benea&, and a stream m water running 
out from below, but at the highest point we reached, pure ice 
only was visible. 

iSome of the boulders transported by this glacier are enor- 
mous, and we observed several measuring at l^st 1,500 to 2,000 
cubic yards. 

The ascent was found to be no easy matter, on account of the 
steep slope and rarified atmosphere, also to the fact that the 
loose boulders are continually rolling down, the least touch being 
sufficient to set them in motion. 

We found Nilang to be a wretched village, consisting of aboat 
20 houses inhabited by a number of very unwashed Tartars, who 
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were on the point of migrating down the Bhfigirathi valley for * 
the winter. 

There being little or no rain in this part of the hills, their 
principal occupation seems to be in connection with tte salt 
trade from Central Asia, also the cultivation of a few miserable 
fields, from which by dint of irri^ting them with the water 
flowing from the neig^hbouring glacier they obtain a summer 
cr^ of buck wheat aim barley. 

Here also wo observed some fine Yaks, the altitude being too 
high, and vegetation too sparse, for the keeping of the ordinary 
hiU cattle. 

The scenery of the Nilang valley is on the whole striking, 
and many magnificent precipices, sometimes having 1,500 to 
2,000 feet sheer drop were passed en rovie* 

Towards Nilang, however, all tree vegetation disappears, and 
the hill sides have a very burnt dried up appearance of a brick 
dust colour. The path past Nilang leads to a place in Chinese 
Tartary, reioicing in the name of Chuprow ” or Chuprung ” 
three days^ march further on, and where there is a fort said to 
be armed with enormous magnets. 

The effect of this murderous armament is supposed to be, that 
when an enemy happens to come within a measurable distance, 
he suddenly finds his weapons wrenched from his grasp, and 
is thus expected to be left defenceless, at the mercy of his 
foes. 

Not having had either time nor inclination to penetrate 
further into tnose inhospitable Tartar wilds, wo retraced our 
steps down the valley, and after having crossed the Barong 
Gati bridge, which spans the Nilang nalla near its junction 
with the M4girathi, we proceeded to Gangotri and Giri-mul^ 
at the source of the Ganges. 

The bridge above referred to is undoubtedly the chef oeuvre 
of the Bhdgirathi bridges, it being 282 feet long, situated at a 
height of about 300 feet above the river, and the work reflects 
great credit on Mr. O’Callaghan, Deputy Conservator of Forests, 
by whom it was constructed about 10 years ago. 

Gangotri, besides being a very picturesque spot, is the seat 
of a famous shrine, which althouj^ it cannot boast of much 
from an architectural point of view, still it is said to be looked 
upon as the eye of the world by all pious Hindus. 

From the river in the immediate vicinity of the temple, the 
famous “ Ganga pani ” is obtained, and on the march we met 
numerous strings of coolies transporting this mild beverage to 
the plains, where it fetches high prices from devout Hindus, 
notwithstanding the fact that the original water doubtless 
com^ considerably dilut^ with ordinary “ Kua pini ” or other 
onholy compounds en route. 

•From Gangotri I proceeded to Gfi-i-mukh, or the place where 
the Ganges is supposed to take its rise. 
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For a distance of about 8 miles along the river bank I 
observed numerous traps set by the local “ shikaris ” for a kind 
of rock martin, common in this part of the hills, and 100 shins 
of which the Bajah of Tihri-Garhwal is anxious to obtain at the 
rate of Bs. 8 each^ with the object, it is said, of presenting 
them as a parting gift tq a well-known local official, who is 
about to retire. 

On arriving at G^f-mukh I found the river issuing from 
what may be called an ice cave, at the foot of an enormous 
glacier, probably about 5 miles long and half a mile broad, 
and here the mighty Ganges consists only of a small stream 
about 30 feet wide and 1 foot deep. 

Having thoroughly explored tne lower end of the glacier, 
and found the altitude to be about 12,800 feet, I proceeded up 
the hill to the right, on shikar ” intent. After having scraml^ 
led about two miles up the hiU side, and ascended probably 
1,500 feet, the “ shikari ” who accompanied me, suddenly point^ 
ed to the horns of a largo animal amongst some boulders in a 
small ravine. It being impossible to approach nearer without 
being seen, and not feeling inclined to aim for quarter of an hour 
like the famous Mr. Briggs on the memorable occasion when he 
shot his first red deer, I was under the necessity of firing at where 
I thought the beast’s body ought to be, but, as generally hap- 
pens on such occasions, tne result was a miss, and away went 
two splendid ram Barhal, down the khud ” at a break-neck 
pace, to the utter disgust of the expectant shikari.” After 
running about a mile, however, wo observed the Barhal come to 
a halt, so wc immediately set about stalking them in as cautions 
and scientific a manner possible, under the somewhat depress- 
ing circumstances. After about an hour’s hard work we again 
came up with the game, when I brought down number one stand- 
ing, with my right barrel at about 60 yards, and then number 
two running witli my left, at about 150 yards’ di>tance. On 
examination we found tliem to be a magnificent pair of old rams 
with 24 and 23 inch horns respectively, and after having ar- 
ranged for the bringing in of the game I returned to camp 3 
miles further down the valley, very well satisfied on the whole 
with my visit to G6ri-mukh. 

Whilst touching on the subject of shikar,” I may mention 
that in the BhAgirathi valley pheasants of all kinds are apparent- 
ly conspicuous by their absence, and although accompanied by 
one or two pretty sharp scenting dogs, wc saw only two covies 
durii^ three weeks we spent in the valley, whilst in the Tons 
and J^na valleys we should have seen the same nuipiber every 
two or three hours, and there can be little doubt that the late 
Mr. Wilson’s followers have thinned out the game consider- 
ably. 

Dbodab/* 
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NAEDOSTACHYS JATAMANSI, THE SPIKENAED 
OF THE ANCIENTS. 

Whbn, some fifty ^ears ago, Dr, Forbes Eoyle wag SoperinteiM 
dent of the Botanical Gardens at Saharanpur, the hillmen of 
Oarhwfil were wont to bring down the roots of Nardostaohya 
for sale in the bazars at the foot of £he hills. On one ocoasioii 
Dr. Royle obtained several pounds of the freshly dug root from 
N4gal, a village situated at the foot of the Himalayas about 
five miles N. E. of Dehra. These roots were planted partly at 
Saharanpur, partly at Mussoorie, and one of the former which 
vegetated during the cold weather is figured on Plate 54 of Dr. 
Hoyle’s well-known Illustrations of the Botany of the Himalayan 
Mountains. Another figure on the same Plate (which we re- 
produce here on a smaller scale) is that of a natur^ plant from 
the hills, and is an excellent representation of the plant as it is 
found in its real habitat. 

Nardostachys Jatamansi, DC., which belong^ to the natural 
order of Valerianem, grows in the alpine Himalaya at elevations 
above 11,000 feet, Vedarkanta, Shalma, and Gossainthan being 
among the localities mention^ by Royle. On the high ridge 
separating the J umna valley from that of the Ganges, it is ignite 
common, and has been found by the writer far above the limit 
of forest vegetation, between 12,000 and 13,000 feet. It is 
also common throughout Tihri-Garhwil at suitable elevations. 

In Dr. Royle^s time we are told that the roots of Jatamanri, 
no doubt the Spikenard of the Ancients, were brought down in 
large quantities from the Himalayas to the plains, whence they 
are distributed over every part of India, being highly esteemed 
as a perfume, and for their uses in medicine.’^ Now-a-days 
this export has almost ceased, at any rate from Tihri-Garhw6U 
I was given to understand that the Rdjah of that State had 
imposed a tax on the article, and that it no longer paid for the 
trouble of digging it up and carrying it many days' march to 
the bazars and entrepdts along the base of the hills. At the 

E resent day the root is chiefly brought to Najibabid in Bijnor, 
ut even there the annual imports do not exceed twenty maunds. 
From Najibabid, it finds its way to Delhi, Saharanpur, and 
other places in the north of India. The retail price in Saharan- 
pur and Dehra is about 10 to 12 annas per seer. 

This plant is interesting as being of immense antiquity, and 
the eminent orientalist. Sir William Jones, has satisfactorily 
proved that the Nardos of the Greeks, the Spikenard of Holy 
W rit, the Jatamansi of Sanskrit, the Sumbul of Persian writers on 
Materia Modioa, and the Bdlekur of Indian bazars, are one and 
the same plant. 

It has been objected that the fragrance of the Jatamansi it 
norsQoh as to warrant the probability of its having been highW 
^^tMned by the anoientB, but Dr* Royle justly replies that 
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is both incorrect and unpbilosophical to infer the tastes of an- 
other time and country from those of the age and place we live 
in. In the instance before us, however disagreeable it may be 
to some, there is no doubt that the Jatamansi is highly esteemed 
in the present day throughout the East, both as a perfume, and 
a stimulant medicine. Indeed, from the number of complaints, 
enuifierated in Persian authors, for which it is said to be a cure, 
this root might lay claim to the title of a true panpharmacon ; 
and with respect to the fragrance, I consider that of the true 
Jatamansi to be far from disagreeable.’’ 

The root, when thoroughly dry, has in my opinion a distinct- 
ly pleasant, though rather strong, scent, and I shall be glad to 
receive any information regarding its value with the European 
perfumers, and whether it is employed by them in the prepara- 
tion of any of the numerous perfumes which they offer to the 
public. It has before now been procured in a cbemist^s shop 
in London, and no doubt it is well known to the trade, though 
there is probably not much export. 

A. S. 

THE INTERNATIONAL FORESTRY EXHIBITION. 

This Exhibition, which will be held next year in Edinburgh, is 
intended to include everything connectod with, or illustrative of, 
the forest products of the world, and will bo open to exhibitors 
from all countries. The (Committee will endeavour to obtain 
from the various British Railway Companies special terms for 
the couvoyauce of exhibits to and from the Exhibition. Ar- 
rangements will be made for the reception of exhibits at a date 
to bo afterwards fixed. Ej^hibitors of machinery requiring the 
use of water, gas, or steam, must state, on making their en- 
tries, the quantity of water, gas, or steam which will be re- 
quire. Medals, money prizes, and diplomas for exhibits and 
essays vrill be awarded by competent jurors. Contributors to 
the Loan Department are requested to communicate with the 
Secretary, who will supply special forms to be filled up by them. 
Free space will be given for workmen’s approved models. To 
ensure uniformity of decoration and general effect, no exhibitor 
will be allowed to put up any sign, flag, banner, or other kind 
of decoration, without tlie approval of the Committee. Speci- 
mens will be shown of the various kinds of axes used for felling 
trees, as also of the different descriptions of machines for prepar- 
ing the timber for constructive purposes. There will also be on 
view examples of textile fabrics manufactured from bark. The 
literatnre of the subject will be illustrated by reports of the 
Schools of Forestry in all parts of the world. Closeljr allied to 
this branch of the subject is the preparation of working plans, 
showing the age of plantations and the stage of growth 
which catting Aould oe resorted to. By the preparation of 
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snch plans tbe proprietors of forests are led to take a greater 
interest in the woods on their estates, and so are enabled the 
better to direct their management, preventing over-felling in 
some seasons, guarding agamst overcrowding at other times, 
and thus rendering the plantations less liable to the ravages of 
such a gale as that of O^ober 14, 1881. The Machinery Sec- 
tion ought to be particularly interesting, for it will not only in- 
clude the usual implements used in the foiling and converting 
of wood generally, but also models of foresters’ huts, timber- 
slips, bridges and weirs, sluices, as well as the machinery em- 
ployed in the transporti^ and transplanting of timber. The 
Loan Collection of the &hibition will, it is anticipated, prove 
one of the most attractive of all, including notable specimens of 
carving, wood engraving, photographs, paintings of famous 
trees, and also sporting trophies from all parts of the world. 

The following list of Patrons, on which Her Majesty has 
graciously consented to allow her name to be placed, wifi give 
some idea of the interest which tho enterprise is creating : — 

The Marquis of Lothian, President; tho Dukes of Bucclcuch, 
Richmond and Gordon, Buckingham and Chandos, Athole, 
Argyll, Sutherland, Roxburghe, and Grafton ; the Marquises of 
TweeddaJe, Huntly, and Stafford ; the Earls of Derby, Wemyss, 
Home, Aberdeen, Kimberlev, Stair, Rosebery, Rosslyn, Seafield, 
Northebk, Moray, Kinnoull, Dalhousie, Galloway, Hopetoun, 
Mar and Kellie, Selkirk, and a large number of the principal 
landed proprietors throughout the country. 

The Lords of the Committee of Council on Education have 
been pleased very warmly to commend the proiect, as likely to 
foster and encourage the spread of the knowledge of scientific 
forestry, and Her Majesty’s Principal Secretaries of State have 
accorded to it their hearty recognition and support. 

As usual in such undertakings, a Guarantee Fund, which at 
the present date amounts to nearly £4500, has been started 
to insure the promoters against loss. 

The Executive Committee consists of — ^The Marquis of 
Lothian, K.T., President; Sir James Gibson-Craig^art., Vice- 
President ; the Lord Provost of Edinburgh; MrrHutchison of 
Carlowrie; Dr. Cleghom of Stravithie; Professor Archer, In- 
dustrial Museum ; Mr. Murray, of the “ ChaUenger ” Expedition ; 
Mr. Skinner, City Clerk; Mr. P. N. Menzies, Secretary of the 
Highland Society; Mr. Dunn, Dalkeith Gardens; Mr. Methvon, 
Nurseryman ; Mr. Park, Engineer ; Mr. Wenley, Bank of 
Scotland. 

Of these gentlemen, Messrs. Hutchison, Menzies, Cleghom, 
and Skinner act as Honorary Secretaries ; Mr. Wenley as 
Hoxy>ra^ Treasurer ; and Mr. George Cadefi, formerly in tlm 
Indian Forest Department, has heea appointed Secretaxy* 

^ The following resolution of the Government of India has been 
circulated to the Looal Governments, but as it is dated 21st 
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December, 1883, it is feared that the notice is too short for 
Indian Forestry to be properly represented. 

recommending to Local Governments and Administrations 
participation in the representation of India at the Exhibition in ques- 
tion, His Excellency the Governor General in Council trusts that, 
although the time available for preparation is so limited, every 
endeavour will be made by the provincial Conservators of Forests to 
expedite the preparation of a suitable oollection of exhibits, which 
should be despatobed direct to Edinburgh so as to arrive there on or 
before the let April next, the instructions on this subject contained 
in the papers cited in the preamble being carefully observed. No 
attempt need be made to get up a general collection of woods for the 
Exhibition, as it is proposed to send an Index Collection from Calcutta; 
but specially fine pieces of the most valuable species of timber in each 
province, which it is desirable to bring to notice, should be sent to the 
Exhibition. It will be useful if local Conservators would consult the 
Inspector General of Forests regarding the details of the collections 
to be sent. 

“ A representative set of Forest Maps will at the same time be 
prepared for the Exhibition by the Snperintendent of Forest Surveys, 
accompanied by a list of the Maps. 

** A report shonld be furnished to this Department of the action 
taken on these suggestions, simultaneously with the transmisaion of 
the exhibits to Edinburgh.” 

NOTE ON USES OF FINUS EXCELSA. ' 

Pinu8 exceUa wood is useful for a great many purnoseB, and 1 
chiefly purchase it for plane tables and patteme* for we Foundry. 
Some parts of gymnastio apparatus are also made from it, aad 
levelling staves. You will And iu Stewart’s Punjab Plants, 
under firms eoscdsa^ that ^^Mr. Watson told him that it is the 
best of all for patt^-making because it works well, and is 
non-resinouB,” and Dr. Stewart thinks he must have got hold of 
some other common wood or picked specimens, as the Pmui 
saceUa is, he sta4:e9, very resinous. Mr. Watson is right and Dr. 
Stewart wrong, and I can endorse what Mr. Watson states. 

In former years we used great quantities of Finns excdsa 
for soldiers’ cat {blanks, but u was impossible to please those 
who had the passing of the planks, as knots and the sUghiest 
orach oanaed a plan! to be condemned. Then the Commissariat 
Department got teak planks from Burma, these were split also, 
*lmt as they &d been bought and could not be condenmed, the 
ends were rivetted up and the planks nsed. 

It imyr interest you to know that before the days of ioe 
maohines dn India, the ioe ships from America used to bring 
out a good deal of pine wood ; it was something like the ^mtis 
exoelsa. but free from knots, and this wood acti^y ooet ns lesB 
ihui the PinuB iaoelsa grown on hills that we oould see from 
Snorkee. 


A. 0. 
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REPORT ON THE FORESTS OP CEYLON. 

Bt F. D’ a. Vinobnt, Deputy Coneervator of Foresta^ Madraa. 

It haB become quite customary £br tbe British Colonies to indent 
on India when they wish for special reports and advice as to 
the administration of their forests, and we may instance Major 
Campbell Walker’s work in New Zealand, Hr. Thompson’s in 
Mauritins, lb. Hutchins’ in the Cape, Mr. Dobbs and Mr. Wild’s 
in (^rus, and now again Mr. Vincent’s in Ceylon. 

Mr. Vincent’s report is very exhaustive, and though it 
might with advantage have been more condensed, and instead 
of giving the Burmah Forest Act as an Appendix, he might 
have drawn up some outlines of an Act specially adapted tor 
Ceylon, yet we have found it extremely interesting, and very 
much to the point in its practical suggestions. 

Ceylon contains 24,702 square miles, being about one-third 
of the North-West IVovinces in area, and its population is 
about 2| millions. It is divided into seven provinces, corre- 
sponding to districts in India, each dnder a Government Agent, 
who differs from Indian Dis^ict Officers in having no jumciai 
work, and only exceptionally judicial power. 

Bather less than one-sixth of the Island is under cultivation, 
the only permanent grain crop being paddy, and the other grain 
orcms being grown on cheem or jhdm clearings or in gardens. 

On paddy lands Government claims one-tenth of the crop, but 
in cheena crops the practice varies, in some places cheenaa being 
free, in others subiect to a tax of one-fourth to one-fiflh of the 
crop when licensed, and of double this when unlicensed, and in 
these ehsam\ the crops are classified as dry grains, millets, hill- 
paddy and maize which are taxed, and tol^oo, oh^ies, cassdva, 
plantains, pumpkins, Ac., which are always free. It would ap^ 

E r, as Mr. Vincent remarks, that e&sena cultivation is more 
vily taxed than permanent paddy lands, but in the latter 
case me return seldom exceeds Ifi-fold, and the cultivation is 
expensive and laborious, whereas in dumaa tiie minimum of 
labor is involved with a retumi at tbe lowest estimate, of 40» 
to dd-fold. 

% There is no other land-tax, but we will give Mr. Vinoent^S oim 
remarks in the next few paragraphs. 
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There is no other land tax, so that we have the anomaly of the 
principal food grains of the people being heavily taxed with a Govern* 
ment demand of 10 to 25 per cent., whilst all the land cultivated 
with' tobacco, plantains, or so-called garden produce, also that cover- 
ed with coffee, tea, cinchona, and likewise the large areas planted 
with coGoanuts, cinnamon, and eitronella grass, belonging chiefly 
to natives, is held free of all taxes. We shall also see farther on 
that paddy, the best food for the people, is taxed more heavily than 
the ‘dry grains,* which are said to be very heating and unwhole- 
some.* The only other direct tax is a poll-tax of Be. to Rs. 2 a 
head, paid annually by all males towards the construction of roads. 

“ European enterprise has employed itself almost entirely with cof- 
fee, 'cinchona, tea, cocoa, Liberian coffee, and in a small way with 
ooGOanuts. Cinchona, tea, cocoa, and Liberian coffee are known as 
new products, in cohtra-distinction to coffee, which is the old staple 
Ceylon product. 

“ Coffee grows best at elevations between 2,000 feet and 5,000 feet, 
with B rainfall of over 80 inches. Owing to the ravages of Hmileia 
vcutatrim^ a fungus causing the malady known as the leaf disease, the 
exports of coffee have decreased from 824,509 cwts.f in 1878-79, to 

564.000 cwts. in 1881-82. Ceylon coffee still fetches the highest 
price in the London market, but a serious fall in the market price 
from 100s. per cwt. to 70s., adds still further to the difficulties of the 
situation. Liberian coffee is largely cultivated in the low hilly coun- 
try between the western coast and the mountain ranges, but the ex- 
ports, which have not yet assumed any large dimensions, are included 
with Arabian coffee in the figures given above. 

^ Cinchona grows at the same elevation as coffee, and up as higb as 

6.000 feet. The exports are as yet comparatively small, but in a few 
years, when all the trees planted out in the old coffee estates have 
grown up, the annual production will become very large. Already 
Ceylon exports one-fifth of the total amount of cinchona bark import- 
ed into Great Britain. Tea and cocoa also promise to play an import- 
ant part in the future trade of Ceylon. 

“The exports of these three products have increased very largely 
in the last few years, as the following figures will show 

Exports. 

1879. 1882. 

Cinchona, ••• ••• lbs. 1,200,000 ... lbs. 8,099,000 

Ta., ••• I, 108,000 ... „ 628,000 

OOOOR, eee cwts. 122 ... cwts. 1,018 

“ The other principal exports of Ceylon are cinnamon, oocoanut oil 
and coir, eitronella. oil, &c.*’ 


k 

* Ceylon has to im]^ rice oad paddy : orer 7 million baaliele were imported 
in 1881. Taking the Bine Book figareB,shafWiiig 660,000 acres under paddy, with 
a yield of (say) 90 bnabels an acre, the Island’s prodoction in 1881 was 11 mil- 
lion bushels. ^ 

t These and the following figures are taken from the Chamber of Commefie 
Betnm of October 1889. 
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The reventie of the ishndin 1881 ms Bs. 1,86,86,491, being 
slightly in excess of the expenditure, and is derived principally 
from import duties on rice and cotton goods, tcUes of Crwm 
lands, land revenue, salt and timber sales, Ac. 

There are excellent metalled roads kept up throughout the 
year, and the rmoval of timber is easy, and carriage weap and 
abundant. 

Circumstances generally in Oejlon are very favorable for timber 
transport, especially in theory aone. The streams are too small, the 
woods too heavy for floating ; bat the Island is here not more than 
120 miles across, and the best forest often grows close to the sea- 
shore. The ooantry is very level, the streams are dry for 9 months 
in the year, and a roagh bat serviceable cart-traok can be made by 
cutting away the jangle. Cart hke ia cheap, and the expert Malay 
and Tamil timber cutters have always been accustomed to heavy 
timber work. The forests, too, are nnusnally healthy nearly all the 
year round— -no nnimportant consideration. ’* 

There is a railway from Colombo to Kandy, and two branches, 
the total length being about 100 miles, and extensions aro pro- 
jected. Regarding the physical features of the country, we 
^ill again quote from the Report. 

Topographical Features. 

<< The principal feature of the Island is a high central tableland 
equidistant from the eastern and western coasts. Rising suddenly 
from the low-lying country to the north, east, and south, and from 
toe low hills along the western coast to a height of over 6, 0(^0 feet, 
it forms a very remarkable feature when approaching the Island by 
sea, from which Adam’s Peak, over 7,000 feet elevation, is only 42 
miles in a direct line. This tableland is enclosed by a range of lofty 
hills, rising very suddenly from the plains or low country, to an 
average elevation of 8,000 to 4,000 feet. Forming three sides of a 
square of about 50 miles, it encloses the central plateau on all Sides 
except to toe north, where, throngh the scattered hills of Mdtald, 
Hunnasgiriya and the Knuckles, the Mahaviliganga, draining nearly 
toe whole of the plateau, finds an outlet. The peaks rise to an extreme 
height of 7,852 feet at Adam's Peak, and 6,664 feet at Namunakuli, 
forming the south-west and east comers of the range. 

“ Between the plateau and the seaboard to the west and south-west, 
the country is hilly and undnlating. There are a few outlying spurs, 
off-shoots of the main ranges, rising to an height of about 2,000 feet 
Except quite close to the sea, the general character of the ooantry 
consists of broad deep valleys, separated by steep and rocky, though 
forest-covered, ridges. This hilly country coincides with the damper 
portions of the Island. To the south, east and north of the central 
mountain system, the oqnntry, from the foot of the hills down to the 
seashore, consists of level forest-covered plains slightly raised above 
sea level, the only natural features to vary the monotonoua sdenery 
h^g a few rooky gnoiis bills. 

In toe centre of the plateau dividing it into two halves we have 
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ike highest range of the Island, with several large side spurs, nni' 
ning north-north-west for nearly 40 miles. The average height of 
this range is aboui 6,000 feet, the highest points-^Pedro and Kirigal- 
potta — Shaving respectively an elevation of 8,296 and 7,831 feet. 

** To the western side of this dividing range we have what was ori- 
ginally all forest-covered country extending down to the edge of the 
low conntry and onwards to the sea. The country is hilly and irre- 
gular ; the temperature is high and equable ; the rainfall heavy and 
irequent, and the air always heavily charged with moisture. The 
vegetation is characteristic and tropical, very similar to that of the 
west coast of Travancore and to other tropical islands, but it is 
here that most of the species peculiar to Ceylon are found. Of the 
forest, large areas have been cleared for coffee and for cheena 
eultiration. 

To the eastern side of the main range we have a drier country 
extending for 80 miles down to the Bay of Bengal. On the plateau, 
for about 25 miles in the Badulla and Passara direction, there are 
grassy downs or patanas. The ridges are covered with grass, with 
patches of forest in the hollows and on cool protected slopes. The 
tree vegetation has less of a tropical character, and the growth shows 
less vigour. On the western side of the plateau the hills are very 
steep and the valleys deep ; here the difference in elevation, between 
the tops of the hills and the valleys, is much less — we have long 
flat ridges and shallower valleys, and the country has a more un- 
dulating character. The eastern side of the plateau is protected by 
the main range from the summer monsoon rains, and resembling the 
oorresponding slopes of the Nilgtris, consists of very similar grassy 
downs, with ^ sholas ’ in the valleys and in protected situations only. 

The western and eastern hill slopes and the country between the 
hills and the western coast comprise the Jhfoist Zone. 

** Once off the plateau and in the so-called low conntry, the patanaa 
disappear, and— occujtying about three-fourths of the entire Island^ 
we have a level country, nowhere much raised above sea level, with a 
moderate rainfall and a well de&ned period of hot dry weather, hrbich 
is covered down to the seashore with a peculiar and most charaoteris- 
tic class of forest. The only natural features of any interest are the 
large isolated hills, apparently outliers of the main mountain system, 
consisting of enormous masses of gneiss rock. The largest of these 
are Friar's Hood, 2,134 feet; Gunner's Quoin, 1,766 feet; False 
Hood, 2,394 feet; and Westminster Abbey, well known landmarks 
for ahips pasmg along the eastern coast. There is little variety ex- 
cept that the farther north we go, leaving the main hill ranges behind, 

rarer become these clusters of rocky hills, and the greater the 
similarity, both in physical characters and in vegetation, to the oppo- 
site North of Viltnkulam, for 60 miles up to Elephant 

Paas. the^ is an unbroken stretch of level forest-covered plains from 
sea to ioi. The rainfall rarely exceeds 40 inches, and^ instead of 
luvnriaot tropical growth, we have forest of rather a stunted charaotsr. 
The tcoeSf slow^growing and small, both in girth and height, often 
deserve the naeie of semb instead of forest ; they struggle on, 
nourished more by the humid atmosphere ,and the frequent rainfaV) 
than by the peer aand j soil. 
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This part of the Island is elsewhere spoken of as the Dry Zone, 

“ The principal rivers and all those with a permnnent flow of water 
take their rise from the central bill ranges. The MahaweligaBga, 
the largest Ceylon river, drains both sides of the central plateaUi the 
drainage of the western slopes being carried by it past Kand^^ to 
unite where it leaves the hill country with the Badulla or Uva branch. 
It runs through the important forest country of Bintenna and Taman- 
kaduwa, into the sea near Trincomalee on the eastern coast. 

« With the exception of the Kelani-ganga, which rises on the 
north side of Adain*s Peak, al) the other rivers rise on the outer 
slopes of the range flanking the central plateau. The most import* 
ant streams are the Dedura*oya, Maha-oya, Kalu-ganga, Gindura, 
NilwaU-oya, Wolaw^-gonga. Except for more than 20 miles from 
the sea, these are generally suitable for floating purposes in flood time 
only. Within that distance the Rclani and the Kalugangas, whose 
embouchures are at Colombo and Kuintara, and the Giudura, in the 
Southern Province, form fine navigablo streams, on which large 
qtt^ntities of the lighter kinds of timber and of firewood are brought 
down in rafts and boats by native traders. Few of tbe rivers drain- 
ing the drier country, even though they have their sources in tbe 
central mountains, have any permanent flow of water ; of many, 
the beds are quite dry for nine months in the year, and the chance 
of floods, high enough for flouting purposes, is somewhat uncertaiu 
at all times.'* 

We will not follow Mr. Vincent in hi'' account of the geology 
of the I‘'land, but simply note that the rocks arc generally 
sedimentary, but of uncertain age, without any fossil remains, 
the mountain ranges and i^olated rocks being of gneiss. 

It can also be conclusively asserted that tbe land is gradually 
rising, especially along the western side of the Island. 

Mr, Vincent characterises the soil as mostly inferior, the super- 
ficial soil consists generally of ‘^and, or a red sandy or gravelly 
loam, sometimes passing off into a red clay, and overlying 
deep gravel bods, in which so little nourishment is obtainable 
that all trees throw out large lateral roots. 

Ifl the dry zone there is no humus, but large deposits of leaf 
mould are found in the hills and damper zone, where there is a 
good rich surface soil, 

Mr. Vincent considers this as very curious, as the forests are 
all evergreen, but the dead leaves rapidly decompose in the 
dry zone. Owing to this want of humus, there is no certain 
reproduction by seed of the slower growing and more tender 
species. 

For an account of the meteorology, we will again quote from 
the report. 

“ The climate of Ceylon is most equable, especially along the western 
coast, where the daily mean temperature varies little all the year round. 

The annual mean temperature for the whole of the low country is 
nypeh the same, tbe greatest difference being 2^ to 3^ between Galle 
and Jaffna, at the southern and northern extremities of the Island. 
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The rainfall and annual mean temperature of those places are respec- 
tively — Qalle, 90 inches, 79*9®; Jaffna, 42 inches, 82*2®. There is, 
however, considerable difference in the daily and monthly mean tem- 
perature in different parts of the Island. Where the low country ia 
affected by the south-west monsoon rains, the daily range of the ther- 
mometer is never greater than 12 degrees, the air is always saturat- 
ed with moisture, and there is no real cold weather. The coolest 
time of the year is from May to October, as during those months the 
showers are frequent and the sea breeae is steady. The hottest 
months are February, March, and April. 

*'ln the drier parts of the Island the daily range of the ther- 
mometer is large, being as much as 20® in some places. From 
October to March is the coolest time of the year, but as soon aa 
the monsoon changes and south-westerly currents begin, the country 
dries up and the weather gets hot. The south-west monsoon makes 
itself felt in the dry zone, comprising three-fourths of the Island, 
as a hot land-wind, parching the grass and the leaves. 

In the Eastern Province it comes direct from the central 
ranges of hills, and having been there relieved of mnch of its mois- 
ture, gets well heated in passing over 100 miles of dry country 
before reaching Batticaloa or Trincomalee. In the Hambantota Dis- 
trict and from Puttalam northwards, as indeed throughout the dry 
aone, although coming direct from the sea and laden with mois- 
ture, it brings no rain ; all the tanks on which the people depend 
for drinking water dry up, and forest work becomes very difficult in 
many parts of the country from July up to the burst of the north- 
east monsoon in October. 

** It is probably in great measure due to this hot wind blowing for 
fix months in the year that the growth of the forest in the dry zone 
is so stunted and poor. A rainfall of over 40 inches in an atmos- 
phere BO equable and so nearly saturated with moisture is snfficient 
for good forest growth if a gale of wind did not blow continually 
for six months and dry up the soil. 

** The influence of the rainfall and its distribution on the regetation 
is more remarkable in Ceylon than, perhaps, anywhere else, for 
probably in no other part of the world are the limits of a moist zone> 
of heavy and light rainfall, so sharply defined by the natural tree 
yegetation. In parts of Bombay and Madras we may find locally 
some partiality in the rainfall as in Ceylon, but nowhere is the 
south-west monsoon so localized in its influence, and so regular in 
groa of its distribution, year after year. 

** ^ere is, as far as 1 am aware, no aooount published of the 
meteorological phenomena of Ceylon, and the science has soarccly 
received the same attention paid to it in other countries. Bainfau 
records are published by the Suryeyor-Qeneral and the Publio Works 
D^artment. Thd former has arianged 14 observing stations in 
diftrent parts of the Island, where full obserfaJdoiiB have been 
taken for the last 10 to 12 years by paid observers. addition to 
this, AO rain gangee have been plac^ in different parts of the plant- 
ing dtstricts, where rainfall records are kept up. Only the rainfall 
returns have as yet been published, although I understand the fsH 
results of ten ysiks’ obsenrations will soon appear in print. 
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« The Public Works Department return comprises 62 stations in 
different parts of the Island, where records are kept by orera^rs and 
tank gnardians. Between this return and that mentioned nbore there 
are very great discrepancies, and as, from the position of many of the 
Public Works Department rain gauges, there is every reason for 
questioning the accuracy of the figures published, 1 shall only notice 
those published by the Surveyor-General. 

** Ceylon lies directly in the path of the south-west and north-CMl 
monsoon currents, and almost all the rain clouds which empty them- 
selves on the Island come from these directions. The only excep- 
tions are a few thunder clouds which bang about the Island during 
the short period of still weather — between the close of one monsoon 
and the commencement of tbe reverse current. The south-west 
monsoon commences about the begiuning of April, increasing in force 
till it reaches its height, about the middle of May. From Uie begin- 
ning of the month the S. W. currents daily increase in regularity and 
force, but usually not till the end of the month is there any steady 
wind from that direction on the sea coast, although in the hills the 
change of season makes itself felt much earlier. It is then said to 
burst when a suooession of heavy squalls of wind and rain comes up 
from the sea- ward, but tbe average rainfall of the month of May is not 
much heavier than in the preceding or following months. In the hills 
the monsoon downpour begins much earlier than at sea level, but 
the burst of the monsoon is by no means so marked a phenomenon 
as on the west coast of India. From a series of dates for 28 years 
compiled in the Geylon Directory, it appears that the small monsoon 
generally breaks in the latter half of April, followed four weeks later 
by the big monsoon. 

The rain generally clears off about the middle of August on the 
sea coast, but the wind lasts till the end of September, when the 
north-easterly currents generally commence. Towards the 15th of 
October their full force is felt, and a heavy downpour of rain oooo- 
mences and lasts generally 2^ to 3 months. The heavy rain oeasea 
towards the end of January. On the western side of the Island the 
north-east monsoon wind comes from the north, and is known as the 
* long-shore’ wind. 

** It has already been mentioned that the Central Province consists 
of a series of hilly ranges, which, rising from 6,000 to 8,000 feet 
above the sea, have a general direction from north-west to south-east 
at right angles to the two monsoon currents. The effect of these hills 
in controlling the rainfall, especially that brought by the south-west 
monsoon in the summer months, is^very marked. Whilst tbe western 
slopes of the hills from May to September are in perpetual cloud, the 
eastern slopes of the central pUtSau are in sunshine. From the sea 
upwards, until we cross the highest range, there is nothing but cloud 
and heavy rain. Nuwara Eliya — l^e sanitarium, at 6,234 feet — is 
for months in the clouds and mist, but immediately we get on to the 
eastern slopes of Wilson’s Bungalow, and into the eastern patana 
country of Uva, the rain and clouds disappear, and the countiy is 
perfectly dry. As the clouds from the westward are seen to top the 
^ge they descend a little, and, being quickly absorbed by the 
dry air, pass on eastwards until they are again comj^nsed on tiio liiUs 
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of Bengal and Bnrmah. The eastern half of the central plateau gets 
only an occasional sliower, and the Iceside of the Island is likewiae 
protected during these months. 

“ Immediately we get away from the influence of the hills 40 miles 
north of Colombo, out of the limits of what I have laid down as the 
moist zone, where the wind can sweep across the Island without being 
iorced upwards by mountain ranges into a colder zone, we get no 
rainfall beyond an occasional shower during the whole time the 
south-west monsoon is blowing. It is the same in the extreme 
south-east corner of the Ibland, where the annual average rainfall of 
Hambantota, fully open to both monsoons, is but 87 inches, and the 
extremities of the Island may be said to be identically situated as 
regards rainfall. The south-west monsoon, affecting so small a por- 
tion of the Island, is therefore of less importance generally than the 
winter monsoon from the north-east. 

The only area which gets more than one-third of its rainfall or 
any large quantity of rain from the south-west, is that bounded on 
the cast by the central or highest mountain range running from 
Kandy to Nuwara Eliya and the Horton Plains. On the north and 
Bonth this area may be defined by parallel lines drawn south-west from 
the hills near Nulanda, and from the southern extremity of the 
Morawak Eorale. Within this zone, the total annual rainfall is 
generally over 80 inches. On the sea coast near Colombo and Galle 
about half of the total annual rainfall comes in the sonth-wesi mon- 
soon, but with increased proximity to the hills, as at Kalutara and at 
Ratnapura, both the rainfall and the portion of it falling in the sum- 
mer months increase considerably. Ratnapura is 10 miles south-west 
of Adam's Peak, and this district, with Ambaganiuwa and Maskeliya 
north-east of Adam's Peak at an elevation of 4,0Q0 feet, are the 
wettest in the Island, having an annual rainfall of 120 to 200 inches. 
A few miles further into the hills and we get to valleys such eb 
Dimbula and Lindula, protected to some extent on all sides, but 
backed by higher ranges to the east than to the west. Here the 
rainfall again sinks to 100 inches, of which two-thirdB fall in the 
Bouth-wcst monsoon. 

“ The south-west monsoon is popularly supposed to be that which 
brings Ceylon most of its annual rainfall: but this impression 
appears erroneous. On the assnmption that the south-west monsoon 
begins in April and lasts to the end of September, the table annexed 
has been compiled.* From this it will be seen that the area receiving 
more than half of its annual rainfall from the south-westerly currents 
is very restricted. It also appears that the winter rains are much 
more general throughout the Island^ whilst the number of rainy days 
is less in proportion to the rainfall in the south-west than in the 
north-east monsoon. 

** In the norih-eaet monsoon the currents are of less velocity, and 
although here, too, the mountains give a somewhat heavier rainfall 
to the eastern coa^, their influence ie much less than with the other 
monsoon, nor Om do not afford much protection to the parts on their 
leeward side. Tna clouds hang about the land and are condensed 
generally over the whole I sland. ^ 

♦ Wi rogfst Chat we have not space for this table. 
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** The differences in the distribution of the monsoon rains are in 
great measure due to the fact that in the summer the land is heated 
and the temperature is higher than that of the moisture-laden south- 
west wind. In the winder there is a fal) in the general temperature 
of the land, due to increased radjAtion without a corresponding fall 
in the temperature of the sea, and the damp warm winds from the 
Bay of Bengal hang over the land, parting with a great part of their 
moisture. In the early winter most of the rain falls at night, wfaicn 
is accounted for by the rapid radiation from the soil ; but as the sea- 
son advances the soil gradually gets sufficiently cool to induce the 
atmosphere to part with some of its moisture during the day. 

“ It will therefore be seen— ^ 

(1) . That the principal annual rainfall of Ceylon is due to the 

north-east monsoon, and (hat these winter rains are dis- 
tributed ov«r the whole of the Island, the downpour being 
proportionately heavier than in the south-west monsoon. 

(2) . That the area affected by the south-west monsoon is very 

limited, and is strictly confined to the country to the south- 
west of the dividing mountain range, no rain falling where 
there are no hills in the centre of the Island to force the 
moisture-laden clouds upwards to a colder elevation, or 
to lead to a condensation of watery vapour by increased 
pressure. 

(3) . That whilst on the western coast the rainfall increases with 

proximity to the mountains, the stations on the eastern 
coast liavQ the same rainfall as those close to the hills. 
Again, some of the former, such as Trincomalee, have a 
higher rainfall than an inland station such as Amiradhapnra. 

(4) . Again, at high elevations on the western slopes of the hill 

plateau the rainfall is generally less than that at lower 
elevations, whilst on the eastern slopes the rainfall in- 
creases with iLo elevation. 

(5) . That places like Anuradhapura, in the centre of forest-coyer- 

ed plains, have a much heavier rainfall than narrow strips 
of land close to the sea— such as Mann^, Jaffna, and 
Hambantota.” 

^ With reference to its meteorology, Mr. Vincent divides the 

The Wet Zone— comprising the western 
slopes of the hills and the ebuntry 
south-west of them ; also, notably, the 
region of the special endemic flora. 
Rainfall 100 to 200 inches. 

The Moist Zone Proper— comprising a 
narrow belt surrounding the last ; also 
Uva, or the eastern hill slopes. Bain- 
^fall over 60 and under 100 inches. 

The Dry Zone— comprising theFest of the Island. Rainfall over 
33 and under 60 inches. This includes the 
Arid Zone and the Bry Zone Proper. The 
limits of tbs former, with a rainfiril of 88 to 46 


island as follows : — 


{a). 


The Moist Zone 


(ft). 
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inches, are, in the absence of more extended rain- 
fall observations, difficalt to define ; it compnaes 
most of the Northern Province and the Ham- 
bantota District. 

“ There are Beveral points which can onlj be solved when manj 
of the now uninhabited parts of the Island are opened ont and the 
observing stations can be more equally distributed. It will then be 
interesting to trace the limits of the minimnm rainfall zones in the 
north-west and south-east comers, and the cause of the frequent 
drought in the latter. In conclusion, it should be noted that Ceylon 
is out of the region of cyclones.” 

Regarding the forest growth, we are told that more than 
1,000 years ago Ceylon was inhabited by a largo and powerful 
nation, the remains of which, in the form of embankments, tem- 
ples, palaces, &c., are common in the forests. Mr. Vincent there- 
fore supposes that a large proportion of the existing forests 
usually cfescribed as virgin, or original, are really a secondary 
growth which has sprung up on the disappearance of the form- 
er large population, probably between the eighth and thirteenth 
centuries of our era. We quote as follows 

“ Speaking generally, the forests may be said to be very patchy ; on 
the hills only are they at all regular. Going along the village paths, 
(which offered the only means I had for judging of the forest distribu- 
tion,) the path for half a mile passes through a fairly tall forest with 
satinwood, ebony and milla ; then for one mile it goes through a low 
forest in which ^micyc/ta aepiaria {viri) is the principal tree, with per- 
haps only a few of the other unsaleable woods ; then we pass throi^h 
cheenas of various ages, and finally reach the paddy land and the village. 
The same alternations occur everywhere. The villages are equally 
scattered over the whole Province, except on a broad strip on either 
side of the Trincomalee road, and also in portions of the Wilachi 
Kdrald. Each village has its tank, its paddy land, its cheena surround- 
ed by forests, and each becomes a centre round which the destruction 
of forest gradually progresses. 

** If this process has been going on for several centuries, and went 
on when this part of the country was thickly iuhabited, the patchy 
nature of the forest is fully explained. The beet satinwood, ebony and 
kabmlla forestf such as we find on the hills, has probably not been 
deored ^or many centuries, if ever ; that where there are satinwood 
mimed with vdri has been cleared more recently ; whilst that without 
any nxtinwood and only the inferior woods, virS especially, may have 
bem cleared in the last 200 to 300 years. Many other causes have 
of course been at work, and althoagh there are many argnments 
against this explanation, these three distinct gradations nndonbtedlj 
exist| which cannot be traced to differences of soil and climate. Ai 
an instance confirming this suggested explanation, I may mention the 
forests near Tapahn in the North-Western Province. 

Bo great are the variations in growth, and so little do the present 
officers know of the distribution of the forests or of tbeir contents, 
ihijt it is most diffioolt to generalise from the little I was able to aee 
hei^. As has bssn msotioned more than once, there ere still luge 
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areM unexplored* The statements of the Forestere hamg so often 
prored incorrect when I had opportnni^es for inyestigatiiigi 1 mnal 
respectfullj decline to put the least reliance on them. 1 was shown 
as ^e best forests those that appeared to me worked oat| and onxiOndj 
the felling oontrectors alio subsequently made that the reason 
declining to cut there. The argument in favour of there being forests 
and mu^ mature timber left in the unexplored parts is but a negation 
one. As on the large areas still unexploredi we know that the soil 
and climate, &o., are the same as in those parts from which fine timber 
has been cut, it appears probable that the resouroes of the North- 
Central Province forests are large.*’ 

The best trees are the satinwood {CUoro^lon SwietenioL)y the 
ebony {Dio^yros Ebenuin)j and the halmilla {Berrya Ammcn-^ 
Ula)^ but these being elow growing are unable to make head 
against the more rapid growth of vdrd (Hemicyelia sqnarid) 
and other worthlesfr trees. 

We again quote from the report— 

** At the time of the capitulation of Colombo, iu 1796, it is probable 
that the whole of the Island must have been well covered with forest, 
the present large towns being insignificant hamlets. Kandy itself 
was only a small collection of huts round the palace of the King, 
whilst the more thickly inhabited parts of the Central Province and 
the Bonth-westem corner of the Island must have been mneb like the 
North-Central Province at the present day — the villages some miles 
apart, and connected only by narrow foot-paths. The Portuguese and 
Dutch only succeeded in maintaining coast settlementSi and made no 
advance into the interior. 

The Kandyan Kings adopted, as the most effectual means of defence, 
the maintenance of a dense belt of forest, 80 to 40 miles broad, 
round the Kandyan or Central lull country. This forest was carefully 
protected, and in the attempts of the Dutch and British to eeize tke 
Kandyen country, traversing the forest belt, and subsequently keeping 
up communications with the seaboard, constituted always the real diffi- 
culty. This belt of forest, which protected the Kandyans eo effectually, 
is no longer traceable, and the area occupied by it is now remarkable 
for the worst devastations of the cbeena cultivator. 

** Under the Dutch, all private enterprise was discouraged, and it 
was not till 1883, after 4b e whole of the country had been pacified 
by British rule, and the Kandyan power destroyed, that any great 
progress was made in coffee planting. Up to that time the material 
condition of the people had probably ohenged but little, although the 
cbeena cultivator and others, benefitiag by the absence of an organised 
Government, and easy taxation, had commenced to make inroads on 
the forests.*’ ' 

Begarding the extent of the Crown lands ia the Island, we 
learn that no exaot data are available, as the triang^tiiNi of 
the Island hiAot yet been oomplete^ and the existing maps 
are not only inoomplete, bat mislming. 

U Fraser’s map, on a scale of 4 miles ss 1 inch, ie most iiMmsivr||kA 
Provincial boanditries are 16 miles net; mds end tankiitKtcii|tit 
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position ; Tillages appear that have not existed during the present 
century ; and rivers are made to run in entirely wrong directions. 
The map has, on the other hand, a most hnished and accurate ap- 
pearance, which is most deceptive, and quite different ((O the charac- 
ter of the information it supplies . " 

This absence of proper maps have impeded Mr. Vin- 
cent’s inspection of the fore^^ts considerably, and a good survey 
of Ceylon is essential before any idea of the forest area at the 
disposal of Government can be arrived at. 

In the absence of good map^, Mr. Vincent has based his area 
statement of the fore4^ on the quantity of CVo\\n land which 
has been alienated, which he estimate'- to be about 6,840 square 
miles, or about quarter of the l-lanJ, the greater part of the re- 
maining three-fourths Indonging to tlie Crov\n. But in the hilly 
and damper portions of the Island, where the estates owned by 
Europeans are principally situat(‘d, it i^ probable that only 
a quarter of the area i*- still Crown land, whiKt in the drier 
parts four-tenths of the country is '-till unalienated. 

The proportion of culthated and uncultivated laud can only 
be roughly estimated, and is gi\en as follows : — 





Cultivated 

laod, 

square miles 

Uuciiltivatcd 

land, 

sqaaro miles. 

Total, 

square miles. 

Moist zone, 
Dry zone, 

... 


2,500 

1,440 

6,200 

14,560 

8,700 

16,000 


Total, 

... 

3,940 

20,760 

24,700 


We give Mr. Vincent’s own w’ords regarding the proportion 
of the uncultivated laud which is forest-clad 


** To determine what part of the uncultivated Crown lands is covered 
with forest is difficult. Originally, when the country was opened up 
by the British, it is probable that the greater part of the Island was 
covered with good timber forests, the following being the principal 
areas not so covered. In the Northern Province, and throughout 
the rest of the dry zone, within two to five miles of the sea, there is 
a good deal of open bnsh country — not unlike the Punjab Rakbs— - 
wftb dumps of rather stunted bushes and thorny trees, sepaiated by 
large open stretches of grass. On the north and west sides of the 
Island, 18 far sOuth as Puttalam, and in the sonth-east corner of 
the Island, the conotry within two to five miles of the sea (or even 
twelve miles in the Hambantota district) is chietly of this character ; 
nbt eontinnons, being often broken in places by good forest going 
down to the 0 ea*beaob, or separated from the sea by a strip of forest 
one to two miles brqed. ^ 

On the eastern side of the Island is the so-ealled Park Country 
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(Nilgalla-palata), of a park-likd character, the trees standing singly 
or in clamps in fine open stretches of grazing land. In the North* 
Central Proyittce, especially towards Mineri, Pollondmwa, and in 
Tamankadnwa, there is a good deal of low land, often with soar black 
soil, on which only a few Paid, ileacta Imcopfdma^ Bauhinia tomen^ 
toaa, Cassia marginataf dec., grow. Finally, in the hills, there are 
at all elerations the patanas or downs, covert with coarse grass or 
a few Qarsya ordorea. Rhododendron, &c. 

These may be said to oonstitnte the chief exceptions to the mle — 
that the whole of Ceylon was at one time covered with forest. For 
these, for the large areas of natural scrob forest in some parts of the 
Island, and also for the areas of Tillage tanks, roads, rivers, <S:c., we 
may make a liberal allowance of four million acres, or one-fourth the 
area of the Island, and then half the area (8 million acres) is left, on 
which the absence of forest is not explained by any natural causes. 
In a climate so favoarable that forest will grow on the worse soils, 
probably the whole of this area would be covered with good timber 
but for one cause-^heena cultivation.’* 

The account of cheena cultivation which follows is very in- 
teresting, resembling the jhums in the Garo hills, though tiiere 
the principal staple is cotton as well as hill paddy : — 

Cheena is the Ceylon form of the Indian knmri or jhum, and the 
Burmese toungya, and as in those conntries, it is a favourite means 
of earning a livelihood. It is so well known, that it scarcely needs 
any descripiion. The cultivator goes into the virgin forest and fells 
all but the largest trees. Having allowed the wood and branches to 
dry for one month or so, he sets fire to the whole. When the 
ground is fully cooled the surface is slightly raked to work in the 
ashes, and afterwards sown with r4gi, hill paddy, or maiae; a rough 
fence is made of the unbumt logs, and the cheena is left till the grain 
begins to ripen. After the first crop is reaped, gingelly, maniok, 
amn, or h4n-kek (OvLctmus utilissima) are usually taken off the 
land as a second crop, and then twelve months after the first clearing 
the soil is finally abimdoned. 

** Cheena cultivation has always in Ceylon enjoyed special advantages, 
as ngards taxation, over paddy, the only permanent food grain culti- 
vation, and this, combined with the enormous returns — reaching 
to 600-fold— -which ore obtained for the minimun expenditure of 
labour, has caused it to be a favourite method of cultivation with a 
thriftless indolent people. Paddy onltivation is most laborious, and 
requires unremitting attention and watching. The return is uncer- 
tain, especially since in late years the seasons have become so 
irregnlar. In cheenas, two slight showers are sufficient to ripen the 
crop. ^ This, with light taxation, unlimited extent of land, and the 
possibility of securing by one month’s labour, of which the wife and 
children oan do a large share, sufficient grain for twelve months* 
consumption has, assisted by many otiier oiroumstanoes, caused thia 
destructive fonU of onltivation in some parts of the country gradually 
to alMorb all the forests. In the Blue Rooks between 1870 to 188l| 
it will be seen that the area of dry grain cultivation has doulded* 
ue area of paddy onltiTation in die same period shows no material 
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increase, notwithstanding the construction of irrigation works, whilst 
in some districts the revenue officers record a marked decrease, 
accompanied by an increase in dry grain cultivation. In whatever 
way we look at it, paddy cultivation has been at a disadvantage, 
espedally when a native knows that, if he grows paddy, he must be 
subject to great extortion by the * renters,' whereas to his solitary 
forest cheena the renter will not pay many visits, and then, althongh 
he has to give up one-fourth of the crop, it is better to do that, when 
the area can he easily extended, than risk the loss of the crop by 
having to wait until the renter choses to come and allow the paddy 
to be threshed. 

The effect of cheena cultivation is not only that an enormous 
amount of good material is wasted and burnt — the larger trees left 
standing being all killed by the fire — but the character of the vegeta- 
tion is completely changed, and the more frequently the same are^ is 
cleared, the less the groNvtli resembles the original forest. 

** Cheena ruins a poor soil like that we have in Ceylon, and a thorny- 
stunted scrub growth conies up which only glows to a height of 20 to 
80 feet. Only after seeds of the better kinds of trees are blown in 
from the neighbouring forest do t.mber trees once more grow up. 
Thus 40 to 50 years may elapse, and it is evident that as more forest 
is destroyed the less chance there will bo of seeds finding their way to 
the cheena, whilst the more frequent the clearing the more the soil 
deteriorates. In this way, with nothing but cheeoas for miles, it might 
take hundreds of years before the ground once more became clothed 
with forest, even if it were left undisturbed. 

** The above are the results when the soil is only cultivated for twelve 
months, the reproductive power of the tree-stumps not being entirely 
destroyed ; but in the Eastern Province cheenas are cultivated for three 
or four years. The Moormen of Batticaloa, now as in Sir H. Ward's 
time, supply the capital and the seed, whilst the poor Binbalese or 
Veddahs get the cheena permit and cultivate, the Moors taking the 
greater part of the crop. Kurakkan is succeeded by maize, then come 
cncamhers, to be followed by maniok and, finally, plantains. The 
latter stand for eighteen months, and by the time the patch is aband- 
oned the soil is so thoroughly exhausted that eveu the usual cheena 
scrub refuses to grow. Nothing comes up but Illuk grass (Imperata 
arundincea) and a few straggling stump shoots of Pteroapermum 
suberifolium, which are gradually killed off by the annual fires, for in 
the Eastern Province every year during July and August the horizon 
is now darkened by the smoke of the burning grass on these old 
cheenas. The damage does not stop here, for each year a circle of 
trees round the burning patch is Inlled by the fire, and the area of 
grass extends itself, or the fire frequently rushes into the standing 
forest for some distance, damaging the trees and killing all the eeed- 
lings. 

The effect ef this mode of cnltivation in Ceylon has iNMa less 
disastrous than in India and Burmah. There the popnlatiiHItfWge^ 
the area of uplands suitable for growing dry grain crops is 
and this, combined with certain restrictive regulations, nik tmded to 
confine the cultivation within narrow limits, forcing the p ny l tj to 
return to the kame land, and to clear it after only six to Uifean’ 
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rest. Both in India and Barmoh there is also a long hot weather, 
drying up the soil and causing forest ^es. The soil, exhausted wi^ 
such frequent cropping, declines to grow anything but sparse jangle 
and grass, and the entire character of the country and climate is 
changed. 

** In Ceylon the supply of land has always been large for so scanty 
a population ; cheena crops can be grown anywhere, and fresh forest or 
40 to 50 years’ cheena growth has generally been available for clear- 
ing. Although the soil is so bad, the equable humid atmosphere and 
abundant rainfall cause a dense growth of thorny scrub to come up, 
which, though perfectly useless in other ways, serves at least to 
protect the soil. 

** It is in the Sinhalese parle of the Island that the cheena cultiva- 
tor has done most harm, and having had uncontrolled command over 
all the forest, has succeeded in clearing away most of it. The least 
observant traveller by rail to Kandy and Nawalapitiya cannot fail to 
notice the general absence of high forest, the eiormouB areas of 
scrub, whole hill sides — one unbroken sheet of densl bushy growth-^ 
the annual succession of clearings being marked by tlie different shades 
of green, from the grey of the recent clearing, to the bright green of 
the two or three-year old bushes, and the dark green of those tea 
years old. Or, ascending any of the peaks, he will see before him 
nothing but a vast sea ol one uniform growth, consisting mainly of 
Lantana or Beesha atridula* in the moist zone, with perhaps a wooded 
knoll here and there, which being too steep and rocky for cultivation, 
has been left ; or, in the low dry country, he will be able to trace into 
the far distance the rivers and depressions, by line3|bf taller trees of 
darker hue, showing where the devastator has founl|* Kumbuk trees, 
Terminalia glabra or Mi {Illupi, Tam.) Bassta lon^folia too big for 
the axe, or where in the lower ground on the river banks, the acrub 
has grown up rather more rapidly. No more deplorable sight could 
be found, and the only reflection is, what might have followed aiviilar 
ill-treament in a country less favoured in climate, TA eitont of 
cheena, in one unbroken stretch, is such as Burmah or India nerer Mw« 
The Central Province has an area of uncultivated land of over 
three million acres. Allowing 100,000 acres for the rimerved forests 


* Beetha gtridula^^BaJtali covers thoasandB of acres in.tiis Western and 
Bonthern Provinces. In the Southern Province, lantana baa UOt spread so exten- 
sively as in the Western and Central, and this small bamboojgjrciniig to a height 
on old cbeenas of 6 to 10 feet, generally springs up within so of the crops 

being reaped. It grows in dense thick mosses, and hluAfo iQnk grass in the 
Eastern j'rovince, it gradually encroaches on the foresbi fc AttiF it has grown np 
to some height, the ground is covered with a dense mfMpdty tlania and leaves, 
which in dry weather take fire readily ; each time the Sei|p i|lbsd a fresh row of 
trees round the edge of the forest is killed, and the Bdi|H teplaeea them. For 
the cheena cultivator notiiing could be more convenielit, aSmSivaa bim the trouble 
of clearing. In the Southern Province— the Hinidnm Pattn especially— may be 
Been large areas of soil so oxbaosted that it will only grow fena^OUiehenia 
diehotoma. Here, too, after two or three years’ growth, snfBcient dry material 
accmnnlatea, to admit of the whole being fired. This the natives do as often as 
they can to induce tender shoots of grass to come np, and the forest is slowly but 
'surely encroached on. The same process may be noticed in the Southern Province 
aknut Batapola, where the annual firing of the grass in the swampy low lands 
leaves its mark in the shape of dead trees w the edges of the sunonnding forests. 
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at oyer 5,000 feet eleyation, and 400,000 acres for patana land, roads, 
&c., the total area of good forest, oat of 2^ million acres of waste 
land, is not more than 80,000 acres. 

In the large Kandy district with 816,000 acres of waste, there is, 
I am told, beyond a lew rocky ridges at the lower end of Dnmbara, 
one forest only (Tnmpane). In the Badnlla district, the largest in 
the Island, with 2,119,000 acres of uncultivated land, I was not able 
to hear of more than a few 100-acre patches on rocky knolls. There 
is an nnbroken stretch of cheena from the Kambnkan-aar to the 
northern end of Bintenna, a distance of 60 miles. In breadth, this 
cheena scrub extends from the foot of the hills to the Eastern Province 
boundary, a distance of some 25 to 80 miles, the boundary line being 
distinctly marked — by cheena scrub on the Badnlla side-^by fine forest 
on the Eastern Province side. The only forests in the Central Pro- 
vince are in the Matale district, and here too the cheena cultivator is 
busy. Half of the district, at least, is said to be nothing but cheena 
and scrub, with patches of forest left on the very rocky slopes. Even 
when we come to examine the forests, they are found to be more or 
less cut up into small blocks by large intervening stretches of sernb. 

On the western side of the Island the state of things is very much 
the same. In the Western Province, with 1,400,000 acres of waste, 
we could probably not find more than 100,000 acres of good forest 
even including patches of 150 acres and under. In the Kcgalla 
District, with 289,000 acres uncultivated, there are said to be no 
forests of over 500 acres. In the Kuruncgala District, North- 
Western Province, with 600,000 acres uncultivated, we pass through 
nothing but cheena from Chilaw to Kuiundgala, and thence to Diya- 
tnra, Nikaweratiya, and Polgahawela, a total distance of 90 miles, 
along which there is no large block of forest within 5 miles of the road 
on either side. It is the same in the Southern Province, or rather 
worse, if that were possible. Figures such as these, although they 
cannot j^ret^d to great exactness, give a reliable idea of what destruc- 
tion cheen Aultivation has caused, and how intimately a solution of 
the question concerns the forests. 

** In the drier parts of the Island immense damage has been done, 
but owing to the population being scanty, the areas cleared are on the 
whole much smaller. It is not, however, the difference in climate 
which has saved these forests, for the greater part of the Badnlla 
District already alluded to is in the dry zone. It is in the latter, too, 
that the most marked increase of dry grain cultivation, accompanied 
by a decrease in the production of paddy, has of late years taken 
place. (See Annual Reports, 1880, Mullaittivu and HambantOta 
l^tricts). 

Withont a record of the areas cleared for cheena, and until the 
vast areas of Crown land have been thorongblj explor^, aoenracy it| 
estimating the area of the forests is impossible, esjieeiany whan many 
of the so-called fdrests on the western side of the Uai^d consist of 
small patches, generally under 100 acres, surrounded dl ndea by 
cheena clearings. In the Western Province there are still tome forests 
of workable size left on the Kelani-ganga, and on the Edlu-ganga, 
with larger ones iu the inaccessible Eukuln Edrald aad CBimar^a 
country. From some of the former revenue can alwaytlM bat 
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many of the finest forests haTe» as is explained elsewhere, been sold 
along Ihese rivers, and there is great uncertainty as to the actual 
extent still belonging to the Crown. In the southern parts of the 
Kurun6gala District, and in the Galle and Mitara Districts of the 
Southern Province, the best forests have been sold or cleared, and the 
Grown is forced to get its timber from distant forests, difficult of 
access, or else to buy from the persons to whom it originally sold the 
forests. 

<< Any approximation as to the area, when so little is known, would 
therefore be valueless ; and it can only be said of the moist zone 
generally, that the forests left are chiefly in small isolated blocks, 
and that their present area, if most carefully preserved from further 
diminution, will be barely sufficient for the ordinary requirements of 
the public. 

<< In the hill countij the area of forest left is very small. There 
is a reserve of about 100,000 acres on the highest ranges at an 
elevation of oveV 5,000 feet. The only forests of any size at eleva- 
tions under 5,000 feet are situated in the accessible country of Adam’s 
Peak, on the south-west slopes, with an annual rainfall of 200 
inches. These are to be retained as climatic reserves, and from their 
position would never be valuable for any but a small local supply 
of timber and firewood. 

In the dry zone the areas of forest are so large, whilst they are 
so mixed up with scrub, and such a large extent of country is still 
unexplored, that it would be useless to attempt any estimate of their 
extent. The uncultivated area is given at nine million acres, from 
which large deductions must be made for the coast belts, the Park 
Country, &c. The areas of cheena scrnb too are so enormous, that 
without a detailed examination of the country block by block, with 
an accurate map, no approximation even can be made. With nothing 
but my own personal impressions to work on, and witbont officii 
records to assist me, it would be misleading to give any figures. Pro- 
bably one-third to one-half of the uncultivated area in the dry zone 
is covered with forest trees — ^not good forest, but valuable timber trees 
mixed with unsaleable or worthless woods in every proportion, often 
of course interrupted by considerable stretohes of scrub. 

The forest vegetation may be considered as littoral, and of 
the dry and moist zone. The littoral vegetation is much the 
same all round the islands, and consists of several species of 
mangroves. The oocoannt only flourishes in the moister por- 
tions of the coast, and towards the northern end of Ceylon is 
re^aced by the palmyra palm with iis 800 different uses. 

The surya or tulip tree {Theresia pojaulma) is a common 
avenue tree, but not indigenous, thongn its timber is much 
valued for coach building. 

We give Mr. Vincent’s description of the forest vegetation of 
the dry zone 

Qtneral CharactirisHes of the Fonet Vegitation in the Dry Zone* 

** The forests are almost entirely eveigreen, very few speoiee being 
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erer leaflesSi T^hilst of those that do lose their leaves — satSnwood, 
SckUichera trijuga (Kong), ( Falconeris) msii^nis (Tili) — 

only the last mentioned remains hare long. The distinguishing charac- 
ters of the forests are great density and compactness of growth, geneial 
uniformity of size with inferiority of girth and height; a dense under- 
growth of arboreous shrubs and sometimes nillu {SUnosiphonium)^ 
with a marked absence of herbaceous surface growth, such as grass, 
&c. In nearly all the forests we find the ground covered with a great 
variety of species crowded together, all struggling and hustling ono 
another for light and air, without any being able to shoot up to a 
good height or to assume a dominant position. The average height 
of the trees is about 30 to 50 feet^rarely over 60 feet: all the species 
grow to the same height, three only — satinwood, pale and halmilla — 
making much show above the rest. 

“ When the trees have reached their maximum height they form 
very broad flat crowns, which inteilacc, and besides serving to throw 
an impenetrable shade on the soil, keep out the wind which blows so 
steadily for the greater part of the year. Above the flat umbrella- 
shaped tops of the other trees, satinwood and halmilla can be distin- 
guished at a great distance by their isolated crowns. The girth of 
the trees is small, and after reaching a certain size never increases 
much. Except of satin and pale, trees of 6 feet girth are rare, and 
the majority of species forming the forests are never more than 3 feet 
in girth. Halmilla, one of the most valuable timbers, is rarely over 
4 feet in girth. The absence of dominant trees is remaikable, as is 
also the want of predominance of one or more species in the forest, 
such as generally results from their superior vital power or from their 
longevity. Whether this and the small size of the trees are due to 
poverty and want of depth in the soil, is a matter for conjecture. The 
growth of all the species is very slow, with the exception of halmilla, 
which sometimes appears to be rapid. 

“ Instead of herbaceous undergrowth, (nillu being chiefly confined 
to inferior soil and open forests,) a dense undergrowth of arboreous 
shrubs or of seedlings of the larger trees springs up, forming a 
miniature forest 6 to 10 feet high, and rendering progress, except 
along a cleared path, almost impossible. There is a want of humus, 
the poor soil being covered only with a thin layer of leaves. Except 
during the north-east monsoon, the soil is generally dry, but at the 
same time well protected against the wind and the sun by the dense 
shade of the trees and the undergrowth. The south-west gales pass 
over the foreiA, unable to penetrate the dense growth, and t^e natural 
protecting barrier formed by the entwined crowns, and the air inside 
the forest is quite still. 

^*Tbe most characteristic tree of these forests is Hemicyelia 
(Wera-gaha, Sinhalese), with its curious fluted stem. 
IHs the commonest in all forests of the dry zone, and in many there 
are more of this peculiar tree than of all the others put together. The 
stem assanies irregular shapes, rarely straight and round, with lon- 
gitudinal flntings, which are often split off for axe handles ; the girth 
seldom exceeds 21 feet, with a low spreading crown. ' It impears to 
be often a sign of bad soil and of old cheenas, for somh of the ^e 
forests in the Eastern Province are almost free of it, wli^t on ad* 
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joming patcbes, with many other unmistakeable signs of old dieena 
cultivation, it forms one of the principal trees. 

** Another most characteristic tree, although not entirely confined 
to the dry zone, is Terminally glabra^ of Little value as a timber tree, 
but forming a very graceful object round the numberless tanks, 
'which are in themselves a remarkable feature in the scenery of this 
part of the Island. All the streams are bordered with it, and no 
other tree approaches it in size. 

<< The trees of the dry zone forests which yield the only timber sale- 
able at present are : — 

Ebony (Diospyros Ebenum). Mills (Vitex altissima). 

Satin wood (Chloroxylon Swietonia). Wavsrnni or Yavarani (Persea [Al- 

Halmilla (Bcrrya Ammonilla). seodaphne] semocarpifoUa). 

Pale (Mimasops indica). 

The following are the commonest species mixed up with the sale- 
able timbers 

Venangn (Pterospormam suberifoli- I Punerai (Sapindm emarginatns). 
um). I Koketiya (Oarcinia terpnophylla). 

Muruli or Mora (Nepbelinin Longana) Tirknndel (Caaua Fistula). 

Mor( (N. Gardner!). Naval (Eugenia Jambolana). 

Vedekanari (Diospyros ovnlifolia). Kolon ( Adina cordifolia). 

(^hemelpaiiichi (D crumenata). Helamb^ (Stephegyne parVifolia). 

Panichi (D EwbryopteriH). Kong (Schlcichcra triiuga). 

Kulodi (Chickrasaia tabuloris). Vela maram (Acacia leueophlsa). 

Aili (Ulmna intcgrifolia). Fieri ( Elajodendron glancnm). 

Kukkatana (Alstonia schularisX Tammana (Mischodon ceylanicna). 

Mi (Bassia longifolia). Kumbuk (Terminalia glarra). 

Kaditeni (StcrcuUa feetida). Mimamal (Mimnsops Klengi). 

Kanchura (Strychnos Nux-vomica). Vanami (Sarcocepbalus cordatOB). 

Kuma (Glenieia zeylanica). Lunimidella (Mdia dubia). 

** The following are the principal species comprising the under- 
growth : — 

Eaian (Memecylon edale). 

Do. (M. graodo). 

Manchovana (M. capitellatum). 

Kanna (Anstrutheria seylanica). 

Ulavint^ (Polyalthia Korinti). 

Karani (Webera corymbosa). 

■ (Taxotrophis Roxborghii)* 

« Locally, as in the Eastern Province, the following become fine 
timber trees, and are common 

Katnpnlian (Dialiun ovoidenna). ChorapannB (0. Burmanni). 

Mara lllipg (Polyalthia longifolia). Do. (C. tomcDtosnin). 

Nedanari (P. coifeoides). Wild mango (Mangifera zeylanica). 

Vella-karungali (Diospyros oocarpa). Pnnn^ (Calophyllnm Ino^hyllom). 

TompaU (Yatica sp.) [Beddomey Morung^ (Eagenia zeylanica). 

Tombakata (Calophyllam elatum). 

** For the majority of these woods there is not the least 'demand ) 
occasionally in the Eastern Province a few wild mango, kumbuk or 
tombdkata are cut to make canoes, ohurepunnd for the spara of 
dhoneyBf or in the North-Western Province, tammana for building; 
bnt the small demand for all woods, other than those mentioned 
above, is best shown by the fact that for the last six years, the 
aierage^nnnal number of trees cut 911 permit in the Battuwlha 
District has been only 65 . 


Elaka (Carissa diffnsa). 

Nelli (PbyHanthns Embliea). 
Tuvere (Maba bnxifolia). 

Taintnki (Dimorphocalyx glabella). 
GulserG (Premna tomentosa). 

Nilla (Stenodphoninm). 
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« The great rariety of species has already been alluded to, but 
the small proportion of the valaable timber to the yalaeless is 
still more remarkable. The general condition of the forests is, 
that trees of one or more of the saleable kinds are mixed np with 
a very large yariety of the yalneless woods. The former never 
exist as a pure forest by tbemselyes, and collectively, even in the 
most favorable situations, never form more than one-tenth of the 
whole. It is only in the fine forests of Bintenna, in the Eastern 
Province, and on some parts of the western coast, that satinwood, 
ebony and halmilla compose this share of the standing growth. In 
nine-tenths of the forests of the dry zone the saleable woods do not 
form more than 2 per cent, of the whole. Looked at from a profes- 
sional stand point, the forests are most disappointing. They exhibit 
very poor growth, and the great mixture of species suggests at once 
great difficulties of management, and comparatively high working 
expenses. For our timber supply, the annual operations must 
cover a very large area, which will necessarily involve great cost in 
road-making, &c., and in supervision. 

** Throughout the same great difficulty of treatment presents itself. 
The valuable trees are far apart and are much in the minority. They 
are slow growing, and especially in the case of one of the most import- 
ant^satinwood— 4o not bear shade well. In cutting out an ebony 
or a satin tr^ we rarely find any young seedlings or saplings of the 
serviceable woods near. Forming a compact forest all round, are 
trees and saplings of all the unsaleable, valueless kinds, with a dense 
underwood of the same or allied species, ready to fill up the gap, and 
to choke any seedlings of the better kinds which may spring up. 

Before the felling, the seedlings of the better kinds of trees rarely 
take root in the dense shade, where they stand a poor chance in the 
Btrnggle with the dense arboreous underwood. The latter, with its 
dark-green leathery leaves, scarcely sufifers at all from the shade ; it 
waits patiently for its opportunity, and immediately an opening is 
made, shoots upwards and soon outgrows the satin or the ebony 
aeedlings. 

** The bad reproduction of both ebony and satinwood, especially the 
latter, is very striking. In none of the forests, where iellinn have 
lately been carried out, is a fair proportion of young trees to he seen,*) 
and I can only remember one forest in the North-Oentral and 
North-Western Provinces with any number of young satinwood 
trees. 

** Of halmilla the reproduction is far better, but etQl it suffers consi- 
derably from the shade of the worthless trees, and has failed to repro- 
duce itself completely over most of the large areas, which it formerly 
covered iu the Eastern Province. 

** With paid, reproduction is as unsatisfactory, and in the Notthem 
Pfovinoe, where ^is tree is quite st home, we notic|t evsiywhere the 
abscnoe of young trees and of seedlings, other fasteri^wing onea 
having got the upper hand. ” 

In the arid none we read that paid is the principal trwe|fbiiiH 
ing about ^th of the standing crop, satinwood and halnuBaare 
rare, and of ebonj^ owing to the destruotioii of the tradeffi^ 
comparatively little is left. 
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Mr. Vincent divides the moist zone into three sub^zones as 
follows ; — 


The following are the dWisions : — 

r Elevation, from sea level up to 
Zone 1. — The Low Comiry^.^A 2,500 feet, 

[Rainfall, 60 to 100 inches. 

rr n rrh T xT i;. / Elevation, 2,500 to 5,000 feet. 

ZosE i.-The Lower HdU, ... | 

rr €% nrL TT f Elevstion, over 5,000 feet. 

ZoKB Z.-m Upper Exile , ... ^0 to 100 incUes. 


« In addition to these may be added a zone, including the regions of 
the heaviest rainfall — 100 to 200 inches — with a special endemic 
flora elevation up to 7,000 feet. 


Zone 1. — The Low Country. 


“ This possesses a very rich vegetation of a purely equatorial char- 
acter. Of trees, the following selection is fairly characteristic: — 


Dillenia indica (Hoodapara). 

* retuaa (Qodapara). 

Garcinia spicata (Rokati). 

■ — echinocarpa (Madol). 

* Calophjllum Inophyllum (Tcldom- 
ba). 

* Mesaa ferrea (K&). 

* Doona zcylanica (Doon). 

* Vateria aoaroinata (Hal). 

« Vatica Koxbnrghiana (Mendora). 

* Dipterocarpai zrylanicaa (Horaj. 
Bombax malabaricum (Imbal). 
Eriodendron anfractuosnm (Palun- 

imbul). 

Canarium seylanicam (Kekana). 

■ ' branncum (MahabollOmo- 
ra^aha). 

* Filiciam decipieos (Pehimbia). 
*^e1ia dobia (Luninlidolla). 

Walaura Hacidia (Kirikong). 

* Schleichcra trijagi (Kong). 

* Mangifera xeylanica (Etamba). 
Dalbergia frondosa. 

Pterocarpna Mariupiam (Malogaha). 

* PericopBls Mooniana (Nedun). 

* Cassia siamea ( Aramana or W&>. 
Adenanthera bicolor (Maamord). 
Pygeum aeylanicam. . 

* Carallia integerrima (Dmr^). 
Terminalia glaDra(Arjana),(Kuiiibak). 

■ belerica (Bald). 

— — — chebala (Arald). 

Eagenia Qardneri„ 


Engenia aqeea (VTaljambS). 

miurantha, &c. 

Barringtonia racemosa (Mndilla). 
Lagerstrcomia Flo8-Re||^iB(Muratn). 

* liomalium zeylanicafU (Liang), 
Canthium didymnm (Porna>mara). 
Morinda bracteata (Ahd). 
Chrysopbyllam Jloxbnrghii (Lawaln). 
Hassia neriifolia (Gan-mi). 

* Alatonia seholaria (Raknttana). 
Holarrhena mitis (Kiriwalla). 
OroxyloD indica (Totilla)* 

Vitex Negando (Notchi). 

* altissima (Milla). 

Cinnamomum seylanicom (Korandn). 
Myristioa Iria (Iria). 

laarifolia (Malaboddn). 

Litsasa tomeotota, &c., &c., (Dawal- 
karondu). 

Oyrinops Walla (Walla). 

* Artocarpns nobilia (Del). 

* integrifolia (Koa) Jak 

■ ■ — Lakoocha (Etaheraliya). 
Ficoa laccifera (Naga). 

■ infectoria (Kiripella^. 

indica (‘^jiela, Miq), &c., 

(Ella Nuga). 

Mallotos (several). 

Macaranga tomentosa (Bakenda). 
OrotoD lacciferam &o., (Keppitia). 
Briedelia retuaa (Ketakela). 

C^caa circinaJis (Mado). 


** There sre in the undergrowth several species of Oalamns and two 
species o^ Bambusa vulgarie and Be opinoea)* The Eittid 
{Caryota urene) is common in most forests of the low hilly country. 


*T1imaie the priaeiiMa timber tress. The native nmnes given tie Siahaless^ 
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The talipot palm {Corypha umhraculifera) is charaoteristio of the 
western elopes of the hills at 1,000 to 2,500 feet altitude, and is spe- 
cially noticeable on the Kandy railway incline. 

The smaller shrubs and undergrowth comprise each species as 
numerous Anonaceo:, Allophylus Cobbe, Erythrospermum phytolao- 
ooides, Hydnocarpus venenata (Makulu), Osbcckia aspera, Memecylon 
(several), Ixora coccinea (Ratmal), Wrightia zeylanica (Walidda), 
Premna tomentosa (Buscrn), Blachia umbellata, Pbyllantbus (sever- 
al), and an abundant bamboo, Ochlandra (Beesha) stridula (Batali). 
Other interesting species are — Nepenthes distillatoria^Bandarawel), 
Exacum zeylanicum (Kinihiriya), Knoxia zeylanica, Elettaria Car- 
damomum (Ensal), Sanseviera zeylanica (Niyada), Qloriosa superba 
(Niyagala), Flagellaria Susum, Raphidopbora (two species), Pothoss- 
candens (Potha), &c. Many plants in these lists are peculiar to Ceylon, 
or at least do not occur in the Indian Peninsnla. 


Zone 2. — The Lower Uills, 


“ In this zone, which may be reckoned to extend roughly from 
2,500 to 5,000 feet, the great clearings for coffee estates have 
mainly been made, and the native vegetation has proportionately 
suffered. It was formerly the orchid district of Ceylon, but several 
species once found are now probably lost, whilst many others have 
become very scarce. 

“The following trees may be given as characterizing the lower 
hills, though many are by no means confined to them : — 


* Calophvllam tomentosum (Kina). 

* Doona Gardner! (Doon). 

* Valeria Gardneri. 

Gullenia excelsa (Eataboda). 

Aglaia apiocarpa 
Maatixia arborea (Diatalia). 
Fithecolobioic anbcoriacenm. 

* Carallia calycina ( Ubheria)* 
Tenninalia parviflora (Ilampalanda). 
Sngenia Jambolana (M&dan). 
•— operoalata ( ilatadomba). 

— — - Necsiana, &c. 

Careya arborea (Kahata). 
laonandra Wightiana. 


* Mimnsops Elengi (Manamal). 
Diospyros nylvatica. 

■■ ■ ■ Toposia- 
Olea glanduUfcra. 

Fagrsea obovata. 

Gardneri. 

Chlorantbns brachystachys. 
MachiloH niacrantba. 

Helicia seylanica. 

FicuH Wightiana (Kalaha). 

— dasyphylla, &c. (Kirinnga). 
Celtis cinnamomoa. 

Scleropyron Wallichiana. 

Ostodes zeylanicQB (Wal Kekunn). 


The undergrowth is largely composed of nillu (Strobilanthes, of 
which some seven or eight species are found at these elevations) 
and species of Amomum and Zinziber ; there are also many Balsams 
(Impatiens), Gesneracese, parasitic Christisonias, &c. The magnifi- 
cent climbing epiphyte, Kendrickia Walkeri, formerly common, is 
also in ornament of the few remaining patches of forest in i|ia 
region. 


Zone 8.'— TAs Upper Ifille. 

At abont 6,000 feet the mountain flora proper begins ; our altitudes, 
however, are nowhere sufficient for the growth of anything like an 
Alpine vegetation. The trees are, with few exceptions, low, and are 
often marked by their small thick coriaceous evergreen loaves, 
following may be mentioned as characteristic species : — 
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Michelia nila^ca (Sapa). 
Calophyllam Walken. 

Gordonia (3 Bpecies) 

ElflDOcarpas obovatas, &e. (Galwe- 
raln). 

Ilex (2 species). 

Mcliosma pungena 
Semecarpus coriacea. 

Pypi'um Wightiannin. 

Photinia Notoniana. 

Sarcococca pruniformis. 

Eupeuia calopbylla. 


Engenia rotundifolia. 

BclerophTlla. 

mabaBoides, &e. 

Rhododendrom arboreom (Mahimt* 
mal). 

Symplocos obtusa. 

— IsBta, &c. 

Olea Gai^eri* 

Cinnamomum ovalifolinm. 

A cti nodaphne (4 species). 

Litsaea (5 species). 


** A very bandsome tree-fern, Alsophila crinita, and six species of 
small bamboos are also noticeable. 

In these mountains, however, it is ratbe^the herbaceoas and 
shrubby plants that attract attention, many being members of Euro- 
pean genera. The others are generally members of genera found in 
the mountains of Southern India. In most cases the species are 
distinct and usually endemic. As examples may be noted— of the 
first-class, Ranunculus (2), Viola (2), Berberis, Geranium, Rubus 
(2 or 8), Alchemilla, Agrimonia, Heracleum, Galium, Dipsacus, 
Campanula (2), Gentiana, Calamintha, Plantago, S^uncus (2), &c. ; 
and of the second, Impatiens (about 12), Osbcckia (3 or 4), Sonerila 
(G), Hedyotis (12), Anaphalis (7), Lobelia, Exacum (2), Strobilanthes 
(9 or 10), &c. 

** Grasses and sedges are numerous, as well as orchids, both terres- 
trial and epiphytic, and ferns. 

There are no native species of Cupuliferae or Coniferae in Ceylon. 

^^The present state of the greater part of the hill country, as 
modified by coiTee planting and cbeena clearing, does not afford many 
opportunities of examining the forest vegetation. Up to 5,900 feet, 
nearly all the forests have been cleared for coffee estates, and owing 
to this and the destruction caused by cheenas, there are probably not 
5,000 acres of original forest left between 2,000 feet and 5,000 feet. 
The indigenous species have been supplanted to a great extent by 
foreign secondary growths, the principal being the lantana ; said to 
have been originally introduced by General Lowe in 1883 from the 
West Indies, this plant has spread over the whole of the moist zone, 
including the hill country up to 3,500 feet. * From sea level up 
wards, all the abandoned coffee estates and cheenas are covered with 
a dense tangled growth of lantana, never over G to 8 feet high, 
to the entire exclusion generally of other apecies. In the drier parts 
of the Island the spread of this pest has been less rapid, but one can 
watch its annual progress along the roads leading towards the eastern 
and northern coasts. After seeing the enormous lantaua-oovered 
areas and the dense matted growth covering the soil, it looks almost 
hopeless to think of tree-forest once more covering the land without 
artificial aid. Of other introduced species, the commonest are Mimosa 
pudicOf Mirabxlis jalapa, Passiflora foitida^ Ageratum eonysoideSy the 
latter being the worst weed on coffee estates. Most of these and the 


V<antaQa has also overspread Australia and Tasmania. In the 
gow np to an elevation of 5,000 to '6,000 foet, but in Ceylon 8,500 
extreme limit. 


Miliptrw li 

fMt it tiM 
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many other introduced species, which have now spread so extensiyely, 
originally escaped from the Boyal Botanical Gardens at Pdradeniya 
and Hakgala. 

“The principal timber trees are included in the above lists. Of 
these, calamander* and ncdun are the only cabinet woods ; jak and 
milla are durable for building*-the former being the principal fur- 
niture wood of the Island ; of both the supply is limited, and the 
prices asked in Colombo ffre very high— ^uch as Rs. 2 per cubic foot 
for jakf scantlings — owing to the only other good j)uilding woods — 
such as satin, pale, &c., — having to be brought from the distant dry 
zone forests. The other woods, hora especially, are used for indoor 
work, for native houses, for coiTee and plumbago casks, lu the hill 
country the only woods used are doon for shingles and rafters, liangu, 
sapu, keena, domba. 

“ The forests here have been little affected, except in the case of 
cabinet woods, by the depredations of the traders. In the forests of 
the dry zone the valuable trees are scattered, and a man to make 
money has to spread his operations over a large area. Here, the tim- 
ber dealer preferred buying the best of forest land, with standing 
timber worth Rs. 300 to Rs. 400, at an upset price of Rs. 10 an acre, 
with RSk 2^ survey fees, to taking out a permit for a certain number 
of trees and paying a royalty on each stem. The disastrous effect of 
this policy not only in actual monetary loss, or in the neglect of this 
valuable and permanent source of revenue by Government, but in its 
depreciatory effect on the rest of the forest lands, and in the openings 
given for theft when protection was entrusted to local headmen, and 
when the law afiorded assistance neither in checking forest destruction 
nor in controlling the transit of timber, may be better imagined than 
described. 

“ The cabinet woods, such as oalamander and nednn— the former 
especially — have been almost exterminated from these forests by per- 
mit holders, and in a great measure by theft. At one time both were 
comparatively common, yet now in the restricted areg in which cala- 
mander grows well — the Ratnapura District, the^ Pasduu Kdrale and 
the Hinidum Pattu — so few trees are left, that the position of each 
can be given by the older local inhabitants. 

“ Little durability though the softer wood possess, there is con- 
siderable demand for them in Colombo, and along the coast between 
Negombo and Mdtara, and large fortunes have been mode by pnrehas- 
iog blocks of forest land, and utilising the timber for cask-making 
and other purposes, for whioh the hard woods are too expensive or 
too hard to work. There is an entire absence in Ceylon of light 
durable timbers, such as teak, and consequently, horn, mango, and 
other inferior woods find more favour than they merit. 

** The teak tree may now be considered naturalized in this part of 
the Island. Originally introduced by Van Rhede, towards the end 
of the seventeenth century, numerous plantations were made under 
the Dutch Government, and being specially protected by most wise 
provisions, it spread over the greater part of the coast distriots. 


* Known in the timber trade as Coromandel wood, 
t Jak timber comes now.ahnosfc entirely from private land. 
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Under Britisli rule the tree no longer enjoys special protection ; most 
of the original plantations haye been sold or the timber cut, yet it still 
continues to spread, notwithstanding its numerous enemies. Of teak 
timber there can be no talk« when even in Government plantations 
the trees are lopped, and on private land the smallest poles are cut. 
But the growth is good even on the poorest soils, in situations not too 
much exposed to the wind, and the further cultivation of the tree 
merits early attention. The imports of teak into the Colony are 
considerable ; it is employed for the flooring and beams of all larger 
buildings, for which there is no suitable Ceylon timber. ** 

In his chapter on the sale and export of forest produce, Mr. 
Vincent htates that the local consumption of timber is very 
small, and that that from Government forests has to compete witn 
wood from private lands and with Biirmah teak ; for inferior 
timber and firewood every one helps himself from the cheenas, 
and that the collection of minor produce, such as orchilla weed, 
the hark of Acacia leucophlcea^ tan stuffs, pal4 fruit, gum, &c., 
has hitherto been either free, or the royalty realized has been 
unimportant. Under these circumstances Ceylon forest man- 
agement must look to foreign export and endeavour to meet the 
demands of the timber trade. 

Eegarding the markets we quote as follows ; — » 

The following are the principal timbers exported from Crown 
lands 

Ebony, — China This wood is exported to China princi- 

pally. Jn China, ebony is used for making chop-sticks and small pipes, 
the latter being the most important. The wood is shipped from 
Ceylon to Shanghai, and thence most is taken to Ningpo, where the 
^hop-sticks, &c., are manufactured. For this market logs of about 
5 ewts. are preferred, but a deep jet-black colour is the great object. 
For pipes only the best black wood is taken, fair-sized straight logs 
being preferred, but for chop-sticks inferior wood is generally nsed. 
For the best black wood any price will be paid, and Ceylon has the 
monopoly of the market. The following estimate of the shipping 
and other charges on ebony sent to China has been kindly given me 
by Messrs. Whittall & Co. 

Rs. cts. 

Receiving, weighing, marking, and shipping, per ton) 5 0 

Freight to Shanghai (say) per ton, ... ... 30 0 

Marine Insurance, &c., on (say) Rs. 180, ... 1 30 

Import duty, landing charges, &c,, in China, ... 12 50 

Seller’s commission, 5 per cent, (say), ... 7 0 

Total, ... Rs. 55 80 

** To estimate the capacity of the China market, the average annual 
export for the five years, 1872-76, may be taken. This was abont 
500 tons, and as daring that period prices were high, 400 to 500 tons 
can probably be yearly absorbed. 

Europe JUarket.^In Europe, ebony has of late years been largely 
replaced by ebonised wood^American birch 1»eing chiefly Ufied«-and 
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there is now comparatiTely little deiliand. It would appear, howerer, 
that there are still conBiderable dealings when the market is not glut- 
ted, and a good quality of wood is brought forward. The European 
market, including the United States, although not so steady as the 
China one, is still considered able to absorb about 250 tons a year. 

. Ceylon wood continues to fetch higher prices than that from Bombay 
or Mauritius. At the present moment the price may be taken at 
to £10 a ton, whilst for Bombay and Mauritius wood the prices are 
£8 to £10* and £6 to £8 respectively. In the Lojidon market only 
logs of 8 to 10 ewts., straight grained and free from knots, fetch the 
highest prices. 

“ Bombay Market , — In Bombay, the only Indian port to which I 
have been able to trace ebony exports, the prices are quoted at — 

4 a S 9a i“} ’ <" ** 

Logs over 10 in. diameter, 1 rupee 4 annas do. 

“ These prices are equivalent to Rs. 80 and Rs. 100 per ton, and 
Bombay might be tried for disposing of limited quantities of the 
small timber, which spoils the China and London markets. 

Kalamander or Coromandel wood is scarcely worth noticing, as 
none has reached the London market for years, and there is no pros- 
pect of future exports. 

Satimvood , — Small quantities are taken to Europe, but thw con- 
sumption there is very small, and the value of the wood for furni- 
ture is not known as much as it merits. The market is at present 
glutted with an over supply, and the brokers, who were selling wood 
twelve to fifteen months ago at £20 a ton, cannot now get £G.t 
In Ceylon, satinwood is used for building, furniture, &c. Old satin 
trees are frequently hollow-hearted to a height of 8 to 10 feet from 
the ground, and these hollow logs fetch high prices as kottus or well-,^ 
pipes^i.e., as a casing for surface wells. In the Batticaloa District 
and in other parts of the Island no other wells are used.^ The greater 
part of the satinwood cut is exported to Madras, where it is used for 
furniture and general building purposes. 

“ Halmilla or Trincomalee wood , — This wood is exported to Madras 
in log. It is used for boat-building — the Masala boats being built of 
it, and by the Madras coach-builders ; some goes to the Trincomalee 
and Bombay Dockyards and to the Madras Gun Carnage Factory. 

** PaU or Ironwood J — Nearly all the timber cut is taken to the 
Indian ports, whence it is carried for some distance inland. It is 
need for door posts, window frames, roofing, &c. 

“ Tavarani or Bana is used in India for ordinary building work, 
and also for boat-building, as it resists the attacks of the teredo. 

Milla^Lunumidella — Poon-wood , — Small quantities of milla are 
taken to India, and a good deal of lunumidella {Melia duhia). The 


* Bombay ebony comes from Diotpyroe Melanoxylon ; Mauritius ebony from 
IHo^rot tUhtlUuia, « 

t It is difficult to reconcile the Customs figures with this statement when thqr 
show that only 270 logs have been sent to Europe in the last three years. ^ 

X Mlmuiopt ittdioa. There are no exports of Mttua ferreat the ironwood m 
the moist zoue. 
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latter is need for the ont-rigger floats of Ceylon canoes, and for 
catamarams in Madras. The wood is very light and fairly dnrable. 

From the eastern coast where land has been sold for caltivation, 
a good deal of wood is shipped to India ; it consists chiefly of small 
churapunii^ posts (Calophyllum Burmanni), Of Calophyllum tomen- 
tomm and 0, elatum (Poon wood) there are said to have been exports 
not long ago, spars being taken as far as Calcutta and Bombay, but 
since the number of sailing Tcssels has diminished, there has been no 
demand. When spars are now required by ships at Colomba or 
Galle, liangu or doon is supplied, or Norway pine. 

Forest Produce other than Timber. 

** The exports of other forest produce are unimportant. That of 
firewood from Crown land was stopped in 1 864. Small quantities of 
tanning bark (entirely mangrove, 1 believe, coming from different 
parts oi the coast) are exported to India, but the only other exports 
of importance are orchilla weed and punai nuts. The latter are the 
fruit of Calophyllum Inophyllum, or of others of the same genus, ship- 
ped to India for the sake of their oil, which is said to ^rm 80 per 
cent, of their weight. Orchilla weed is a lichen {Roccella Montagnet)^ 
common on the ti ees in the stunted coast forests of the dry zone, and 
is used for making litmus paper, and for dyeing. 

The dried fruit of the pale ( Mmusops xndica) is exported to India 
from the Northern Province. When the fruit ripens in the summer, 
almost the entire population (men, women, and children) of the 
islands in Palk's Straits (Delft, The Two Brothers, &c.) migrate to 
the pal^ forests of the Northern Province. Here they live for a 
couple of months on the small sweet yellow fruit, and also dry large 
quantities for sale in Jaffna and the Indian ports. To collect the 
fruit the branches are lopped off, immense harm being done to the 
trees. The forests that suffer most are those within five miles of 
Palavarayankddu, where every tree is more or less rotten from the 
continuous lopping it undergoes. Wherever the paid grows it is lop- 
ped for the fruit, and although this wasteful means of collecting may 
be difficult to stop entirely, it should certainly be regulated in the 
more valuable coast forests. Small quantities of velam bark — the 
bark of velamaram (Acacia leucophlceay^are also exported from the 
Northern Province to the Indian arrack distilleries. 

increased outturn only ben^ts the dealers , — If all but the 
cabinet woods were consumed in the country, and if by putting more 
wood on the market or by reducing prices, consumption would be 
stimulated, one great difficulty of forest management in Ceylon would 
be removed. It will be seen in the next chapter, that the outturn of 
the forests has only been increased to benefit a limited number of 
dealers. 

“ Effect of^ over-production — JPJony,— Taking the case of ebony, in 
the returns it will be seen that the average annual exports of the 
triennial period— 1876-78— wore 16,000 cwU.; in the next period— 
1879-81 — they rose to 85,000 owts,, the exports of one year (1881) 
hmgg 52,000 owts. The result of this was not to bring more revenue 
tj^e Colony, or to stimulate consumption by lowering the price of 
the manufactured article. Tlie following extract from a letter of 
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Meesrs. Jardine, Matheson & Co. will show the effect it has had on 
the ebony trade in China : — 

** * While the imports of ebony were limited^ a regular and satisfac- 
tory business was practicable, but daring recent years imports have 
exceeded the consumption, and we have in consequence seen dull and 
depressed markets, accompanied by unremnnerative rates. Imports 
during the past five years to this port are : — 

1877. 1878. 1879. 1880. 1881. 

Piculs, ... 10,800 ... 16,900 ... 17,684 ... 18,450 ... - 

Value of best black- 

wood— Taels,... 4*00 ... 3*75 ... 340 ... 3<00 ... 2 80 

(l>cr picul of 133J lbs.) 

(Rs 12 00)..(R8 11.25)...(R8.10*20).(R8. 9-00)...(R8. 8 40) 

To-day *8 (September 15) quotation is taels 2*60 (Rs 7-80).* 

The effect of this policy in Ceylon is alladed to elsewhere, and 
although few sales have taken place in the last twelve months, ebony 
is still unsaleable, except to middlemen willing to buy at about the 
same price as satinwood, on the clianco of a re-sale to shippers. 

“ Excessive supplies of Satinwood and other timbers. — Over- sup- 
plies of other export woods have had the same effect on the Indian 
trade. In the Madras Presidency, where there is in many parts great 
scarcity of timber, the demand for timber is no doubt very large, but 
here, as in Colombo, the dealers stand between the producer and the 
consumer. A redaction in price only means larger profits to the 
dealer, for the latter, when he buys cheaply, is able to bold out for 
even higher prices than if he had, with borrowed capita], to realiae 
quickly. Unless, therefore, by some means we can stimulate the 
demand, by giving tbe consumer the benefit of a reduction in prime 
cost, it is useless increasing the production. 

** The foreign markets to be carefully watched. — The markets abroad 
require to be very carefully watched, and tbe supplies regulated en- 
tirely in accordance with the demand. Tbe men who sbij^ timber to 
India are all more or less connected by caste and by business relational 
and to resist their combinations the only way is to find out from India 
what demand exists. If they are not satisfied with a fair trade pro- 
fit on the price paid here, means must be taken to secure a larger 
circle of buyers by shipments to tbe Indian ports. 

Cost of timber in Madras out of proportion to the price paid in 
Ceylon, — No steps have as yet been taken to regulate prices in Ceylon 
by those current in Madras ; conseqnently, 1 find that halmilla is 
being sold to tbe Madras Railway Company at Rs. 3-8 per cubic foot, 
and satinwood at Rs.-2-8, which must have cost landed in Madras 
about Be. 1-4. This is but one solitary instance, but there is every 
reason for supposing that prices, ont of all proportion to thoM we 
receive, are charged all along tbe coast. 

** Correspondence with foreigp, Markets* — Supplies to he limited . — In 
tbe ebony trade a combination of this sort is not likely to fe-occur, if 
the policy of selling to native middlemen is finally abandotied. But 
here, too, tbe Forest officer must adopt precisely the same means for 
securing reliable intelligence from foreign markets as the people wi^h 
whom be is dealing, and no longer work blindfold with shs^ meo of 
business. There is no reason why we should ^ and part Witb>dl 
OUT timber as rapidly as possible; and imless fUr prices are paid, it is 
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better to hold back supplies. With eboDy, of ^hich the supply is so 
short, this should certainly be our policy. It is far better to sell 1,Q60 
tons at Bs. 100 a ton than 2,000 tons at .Bs. 50, if the difference in 
price is only pocketed by the dealer. 

“ Palmyra Rafters and Beepers , — It is to the large trade in pal- 
myra timber grown on private land to which 1 would chiefly direct 
attention. The palmyra palm (Borassus fialelliformis) grows only in 
the dry zone ^ the island of Mannar and the Jaffna peninsula being 
its principal home. It here attains a height of 60 feet, with a girth 
of 2^ to 3 feet in the female, and 2^ feet in the male trees. It 
attains its full size at 70 or 80 years according to soil and climate. 
The trees are grown 6 to 10 feet apart, the latter distance being con- 
sidered best for rapid growth. Where the palmyra grows the Tamil 
is said to come, and the numberless uses for each part of the tree 
explain why he sows it. There are said to be 801 uses for the tree, 
its leaves, sap, &c. Every part is fully utilized, and in the Jaffna 
peninsula it furnishes employment to a large number of people who 
draw the sap for toddy or for jaggery, and live for several months in 
the year on punatto and on kelingocs. Punatto is the dried pulp 
surrounding the ripe palmyra nut ; kelingoes are the freshly germinat- 
ed palmyra seedlings, which are boiled and ground into fionr ; the 
latter is mixed with jaggery and made into cakes. 

“ The Timber , — The most valuable product of the tree is its timber, 
for whicli there is an unlimited demand in India. The heart of the 
tree is soft, but there is a broad sliell of outside wood, consisting in 
the female tree of an almost solid mass of thick vascular bundles : in 
the male tree the vascular bundles are separated by more or less 
cellular tissue, and the wood is lighter and less valuable, whilst the 
outturn is less. The female trees are taller, straighter, of greater 
and more equal girth throughout. About 1 6 male trees are said to 
be equal tc 13 female, the value of a female tree being Ks. 2^ against 
Be. 1 for a male. ” 

In the 21 years 1859-1880 an average of over 27,000 pal- 
myra trees have been annually felled, the export of palmyra 
rafters in 1881 being valued at Es. 65,000. Mr. Yinoent re- 
marks — 

“ To determine whether the supply of palmyra timber is falling 
off is a matter of considerable importance. The palmyra at present 
only grows in any quantity in Jaffna and Mannar ; in the former the 
population is rapidly increasing, and cultivation is spreading over a 
very limited area. Under these circumstances, when a good price is 
offered for palmyra timber, it is to be feared that fresh sowings do 
not keep p^e with the fellings. Certain small areas are planted 
every year with palmyras near Jaffna and the larger villages where 
the toddy rents make the trees valuable, but no systematic attempts 
are made to keep up the supply of timber. No nile exists, as in 
Tinnevelly, that for every tree felled another must be planted, and there 
18 too much reason to fear that the large decrease in the exports is 
to a failure in the sapply. The Tamils throoghont the 
^^na peninsula derive no small portion of their food from the 
palmyra prodaotS| whilst a large number msy be said to live on ti»e 
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tree entirely. In the Rpring they mike jaggery ; during the rest of 
the year they lire on the money so earned, and on punatto and kelin- 
goes. Apart from the timber supply, the maintenance of palmyra 
groves is, therefore, of considerable importance/’ 

Wo ■will not follow the report tliron^li the lengthy account 
of the Oeyloii timber irado, it i-s sufficienl- to that the per- 
mit holders were practically without any efficient PUi)ervi&ion, 
and helped themselves to enormous (piantities of timber in 
excess of the amount paid for to Government. Mr. Vincent 
summarizes as follo\\s 

“ In every way Iho old license system was bad and rninons. There 
were no means of preventing illicit felling, or of protecting the stand- 
ing timber from injury and damage; no thought of replanting or of 
assisting the natural process of reproduction, whilst, in the simple 
matter of reveTinc, GovernTiient d»d not receive its proper share of 
royalty. The latter was rated first at 10 per cent , afterwards at 25 
percent.; yet when ebony was selling at £8 to £12 a ton, trees aver- 
aging 5 cwts. at least were sold at 96 cts. to Its. 2 a tree. 

** The evils of this system atiiactt'd the attention of the Hon. John 
Douglas, the present ('oloiiial Secretary, then Aiiditor-Generol, soon 
after his ariival in the Island and ho issued a circular calling for 
reports as to the levying and collection of timber revenue, and the 
general management of the forests. The replies, unanimous in a 
condemnation of tho existing arrangements, were reviewed by Mr. 
Douglas in a IcUlm' addressed to tho Colonial Secretary in June 1871, 
and it is from this leit#»r that we may date all the recent improvements 
in forest administration. 

** Mr. Douglas’s principal suggestions were that Foresters should be 
appointed to the Eastern and Northern Provinces (those being, as wa 
have seen, the principal timber-producing districts), and that their 
duties should consist in the selection of trees for felling, the right to 
out and utilize the timber maiked in a certain area being sold by 
auction to the highest bidder. The proposals also comprised details 
of what the Foresters’ work would be, and other matters which have 
not as yet received the attention they fully merit. The establishment 
of nurseries to be kept up by guardians in charge of irrigation tanks, 
and the replanting of cheenas with teak, jak and other trees on plant- 
ing leases were mentioned. 

« The result of these suggestions was that Foresters were appointed 
by Sir W. Gregory in 1873 and 1874 for the Eastern, Northern, 
and Southern Provinces. The Forester’s post in tho Southern Pro- 
Tinoe yras abolished in 1874, owing, I believe, to the timber trade 
being almost entirely in the hands of private persons, who bought 
large areas of forest at nominal cost in 1830-40. bimilar appoint- 
ments were made in the North-Central and North-Western .Provinces 
in 1877. In tho Central Province, the Superintendents of minoE 
roads were from 1875 appointed supervisors of forests in addition to 
their usual duties, on salaries of about Its. 500 a year. A Forester 
has lately been employed to check cheeua cultivation in the Kandy 
and Matal4 Districts. The poi sons selected for appointment as 
tors were, in the case of the Eastern and North-Central 
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officers of the Pablio Works Departmoni; in the other Provbcee 
they had not previously served under Government. 

‘‘The rules for Foresters, given in Appendix B., wore issued in Octo- 
ber, 1874, in substitution of those first issued in 1873. They still 
remain in force. In addition to these rules the Foresters had for 
their guidance oertain suggestions drawn up by the late Dr. ThwaiteS| 
Director of the Botanical Gardens, Pdradeiiiya, which related chiefly 
to measures for replanting, for assisting the national reproduction by 
clearing away scrub and creepers, and for ttie introduction of more 
yaluable kiiuis of timber. 

“The Foresters were placed in subordination to the Government 
Agents in all their work, maintaining, however, a somewhat distinct 
organization in office work and in matters of general loutme, instead 
of lorming part ot the provincial revenue atimnii‘‘trHtiori. In 1873 it 
was not considered advisable foi Goveiiiment to take ihc responbihility 
of working out timber from the forests, owing to the unfavourable 
results of a so-called expcnuierit made in the Badulla District, of 
antrusting a Public Works Officer with the felling of timber. It is 
ns well, though, here to notice, that the felling and conversion of the 
Monaragalla timber failed from defective Hui>eriuten(ieiice, and owing 
to the position ot the forest) — 14 miles troiu a cart track across 
hilly country. It was quite a misnomer calling it an expeiiment, 
when no one would care to buy timber without some means of carry- 
ing it away being provided. The timber consequently reinmned to 
rot in Muparic, where I saw it m July last. In the Western Province 
a small quantity of timber was also cut by Mr. Elliott for the 
Kalutara bridge from the Pasdun Koralc, which did not prove a 
financial success. {Small experiments of this bort are woise than 
useless, and it should be remembered that timber operations require, 
if they are to be brought to a profitable conclusion, most careful 
organization and more of personal superintendence and individual 
exertion than perhaps any work ever attempted by Government. • 

“ Under the revised rules of lh74 the Foi ester’s were to under- 
take timber works themselves on what is known as the direct system 
of working^ the arrangement being that the contractors should fell 
and bring to depfit the trees selected by the Forester, the timber being 
afterwards sold by public auction, payment being made for felling 
and transport at a rate — per log or per cubic foot — previously agreed 
on. The second paragraph of the Forester’s rules directs that the 
trees to be felled should be maiked by the Forester. Tliis I find 
has been neglected except in the Eastern province. Contractors 
have been allowed to select the trees for felling, to cut them very 
high above the ground, and to waste timber in cuttidg up and squar- 

^ The Forester has not always visited, or ascertained the position 
^ittiin some miles of the place where felling was going on. I have 
Imported separately on the subject, as it is one of the most import- 
ant duties of the Forester to choose the trees for felling, and himself 
to see that the whole of the timber is utilized to the best advantage; 
not to trust to contractors and cartmen, who will always consult theiy 
awn interests. 

All timber works appenr to have been conducted on the direct 
ajBtem otttll 1879, when what are know as the * share cj and 
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the ‘ ihare of proceeds * systems were invented. Of these, a short 
explanation will be necessary, nothing of the kind having, so far as 
1 am aware, ever been attempted before. 

** The share of timber working consists in the contractor bearing the 
cost of bringing a certain number of logs to depot, receiving in pay- 
ment a share — generally one-half, sometimes two-thirds— of the tim- 
ber delivered. Under the f^hnre of proceeds^ the contractor similarly 
bears all the expense of felling and carting in return for a share, 
previously agreed on, of the money received at the Forester’s sales. 
The timber is delivered in depot, and auction sales are held there. 

“ A desire that all revenue officers have of wishing to swell their 
receipts at all costs, to make the maximum of revenue with the mini- 
mum of expenditure, can have only originated the system, coupled as 
it was with a mad competition in forest revenue between the different 
Provinces, carried on without the least thought for the welfare of the 
forests, or of the real interests of Government. The budget allot- 
ments were unequally divided amongst the different Provinces, and in 
the absence of some control it was possibly natural for the Govern- 
ment Agent and the Forester to invent some system by which, say, 
the North -Web tern Province would appear in nett forest revenue not 
behind other Provinces which were more fortunate in securing large 
timber votes, and which were, therefore, able to bring out more timber 
by direct money payments. When the annual votes for timber works 
did not suffice to keep all applicants for contracts fully employed, 
these methods of making revenue without any expenditure were at 
once made use of. Contractors desirous of making large profits were 
only too willing to work on terms so unfair to Government, so remu- 
nerative to themselves, which, moreover, offered some of the many 
chances of sharp dealing so dear to natives. 

“ The many disadvantages inseparable from any such arrangement 
are self-evident, but the want of proper system and central control in- 
volved many others, work having been conducted in the following 
way — 

“ Having prospected with the help of veddahs or of village Sinhalese 
and found a forest conveniently situated, the contractor made his offer 
to work out a certain number of logs for a share of the timber or of 
the sale-proceeds. The contract being signed and the necessary per- 
mit issued, the timber cutters and cartinen were sent to the forest. 
The cutters were allowed to select the trees for felling, to cut as many 
as they liked, and to log and square them at discretion ; the carters 
then removed the timber, little attempt being made to control the 
wurk from first to last. 

The contractor himself did not always visit the forest. Even when 
he provided the bullocks and carts, he sublet the felling and logging 
contract to timber cutters, who again employed the Sinhalese to find 
suitable trees at a fixed sum per tree, these people also agreeing to 
clear a cart track leading to each. Under this system every one con- 
sulted his own convenience. Ibe cutter took such trees as were most 
convenient, the cartmen and cutters alike preferred short light logs 
to long ones, and generally one is inclined to question the advantagoa 
over the license system of work on those lines, when the openingaflM 
great waste and theft ore so patent. 



tlSrOftT ON FO BESTS OF CI^TLOF. 


45 


After tbe contractor had carted all the timber to depdt and obtain- 
ed his share, it competed in the market with the Government timber. 
Having borrowed his working capital he was obliged to aell soon. 
Large quantities thus thrown on the market only forced down prices, 
.and the Government share sold usually at much lower rates than if 
the whole had been sold by Government. 

« No measures wore taken to check the number of trees felled or 
their outturn, to check the carts going along the roads, or to see if 
the arrivals in depot corresponded with the fellings. Receiving a 
share of timber, the contractor had only to mix up this share with 
stolen timber to defy detection.** 

Begarding tho disadvantages of the share system we read as 
follows : — 

The financial disadvantages practically amount to this : to bring 
one ton of ebony to market — work which wo can get done for Rs. 15 
in cash — one ton of ebony was given to the contractor having an in- 
trinsic value of, at forced sales, Rs. 52 ; at open market prices, Rs. 90 
to Rs. 110. Surely Government credit is not so low that it cannot 
get sufiicient money to work out a few tons of ebony at Rs. 15 a ton, 
instead of givingthree to six times as much by paying in kind ! The 
price of other timber might sink so low, that it would be to the dis- 
advantage of Government making a cash payment for wood difficult 
of transport, of low value, and uncertain demand. But with ebony, 
having such a high intrinsic value, this could never be the case. 
The demand is steady, the supply is limited, and the Ceylon Govern- 
ment has the practical monopoly of the China market. Anything so 
entirely opposed to commercial principles can hardly be imagined, end 
the large actual loss shown by no means represent the losses which 
Government must suffer for some time from an overstocked market. 

“ The financial disadvantages, however great, do not by any means 
equal the administrative evils which 1 have already meotioned, nor 
do they represent the waste of timber which always took place. In 
Pallakelle forest, 25 miles north of Kurnn6gala, 1 found that a 
Tamil, dismissed from the Public Works Department, and working 
here on share contract, had felled and left many fine pieces of ebony, 
some of which had been cleaned by the fellers, others being untouch- 
ed. This was seen in a short walk through the forest, not in making 
a detailed inspection. In the same forest there are some of the finest 
halmilla in the Island — trees 5 to 6 feet girth, running up 50 or 60 
feet to the first branch. The contractor had been felling a large 
number, removing only the butt end logs and leaving more good 
timber than he removed, owing to a fall in the market price of timber 
causing the contract to be less profitable than when commenced. 

** Experience in India has taught that auction sales of good timber 
rarely succeed, and Ceylon experience points in the same direction. 
The native purchasers always combine to keep down prices, and a 
reserve price is fixed which the buyers seldom bid up to. The time 
of the Forester is consequently wasted in going through the form of 
an auction, in leaving proper forest work and going to and from the 
'■^®pot, when it is a foregone concLosion that none of the timber 
^ be sold. 
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The monthly sales at Trinoomalee were held tinder the supposition 
that Colombo iirms would send representatives to bid for ebony, & 0 . $ 
tilts they failed to do owing to the great expense and difficulty of 
getting there, and partly owing to a reserve being fixed, often x>ut of 
all keeping with the prices current in Lomlon and China. The trade 
was therefore left entirely in the hands of local chetties, who combined 
to keep down prices, knowing perfectly well that ultimately the price 
must be reduced. Combination gained the day, and finding that the 
local authorities were ignorant of the current prices in Colom o, &e., 
the finest timber was ultimately secured here and elsewhere at very 
low rates. 

“ Wood sold by auction is bought up by natives and re-sold at a 
heavy profit. The fall in price at the Goveriitnent sales is nob met 
by an equivalent in the Colombo market prices. Satin wood sells 
retail for the same price now as it did two years ago. With ebony, 
we find a difference of 100 to 200 per cent, in the price paid to 
Government and that which shippers in Colombo have to pay. The 
timber trade is at present in the hands of a few middlemen, who 
combine to keep down prices at Government auctions, and to keep 
them up in Colombo The finest ebony on the Mntwal beach was 
bought at a Government sale for Es. 25 a ton ; adding Rs. 15, the 
actual cost of carriage to Colombo, it was laid down for Rs. 40 a ton: 
the owner will not sell under Rs. 90. In the same way at Polgaha- 
wela, Rs. 30 only were bid for a class of wood selling for Rs. 70 to 
Rs. 90 in Colombo. 

** The following extract from a letter received from Messts. 
Churchill and Sim, the leading timber brokers in the London Market, 
will show how far the market has become overstocked : — ‘ The 
market here for satinwood has been completely glutted with wood 
for the past six months, and we now hold a large stock for which 
we cannot obtain £6 per ton (of 50 cubic feet), whereas twelve to 
fifteen months ago we were selling at £ 20 .* £6 a ton is equivo^ 

lent to about Rs. SO in Ceylon, or about 60 cents a cubic foot, freight 
and other charges coming to £3 a ton or more. Satinwood is, there- 
fore, 25 per cent, cheaper in the London Docks than in the Ceylon 
Government sale depots. 

** Even in arranging the sale measurement of timber some supers 
vision would have benefited Government interests. Ebony is always 
sold by the ton weight, and in the trade is invariably weighed when 
sold. At Trinconialee, the Forester of the North- Central Province 
told me he was allowing 40 cubic feet measurement to the ton. At 
Ceylon ebony weighs about 76 lbs. to the cubic foot, or 30 cubic feel 
to the ton, I recommended a reduction of the allowance by 25 per 
cent*! and that the actual weight be always ascertained. In the 
M&tal4 Jlistrict, the ebony was neither measured nor weighed, bat a 
* liberal estimate ’ was made of the weight. Had there been any 
control, or the least comparison of resnlts and working, this extreme 
liberality with Government property, presenting the purchasers with 
20 to 25 per cent, more than they paid for, would have been obviated. 

** Going throngh a forest worked by the traders, one is struck by 
the number of rocten ebony trees. Almost every stem over 4 
in girth has a large gaping wound, where the feller * tapped* lor ue 
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black heartwood. The qaa&tities of heart and sapwood rargr Tory 
much, 80 if after tapping he found the proportion of the former 
insufficient, he went on to the next tree, the result being that 
through the hole rot set in. This destructive practice has only been 
discontinued in one Province.” 

Whilht tlie Forester’s time has been occupied in vain attempts 
to control the export of timber, works of reproduction and im- 
provement have been neglected. Although rules were issued for 
clearings of inferior wood, and introduction of better species, 
it is said that no systematic' work has been done, for want of 
funds. 

A few cheeuas have, however, been sown with teak, in the 
same way as in the Ilurma toungya plantations, and some small 
teak plantations made under Dutch rule still remain. Of these 
old Dutch plantations, of which tbcjre was formerly a con- 
siderable area, some have been cleared and absorbecl in sur- 
rounding properties, others have been sold, and generally the 
trees now standing are only seedlings or stool shoots from the 
trees originally jdanted. One of these plantations is leased 
annually for Its. 2-8 per annum, the branches being lopped and' 
burned to manure the* ground. The tree's still .standing aro of 
all sizes up to 5 feet in girth, and one of the plantations has 
been claimed bv the Sinhaleso by right of 50 years’ occupation. 

There aro other more recent teak plantations, but the soil is 
generally unsuitable and the plants inferior, the best results, 
having been obtained in the Puttalam plantation in the North- 
Western Province, regarding which Mr. Vincent states : — 

“ In the North-Western Province, two miles inland from Puttalani, 
the Forester planted, in 1880 and 1881, 8 acres with teak, chiefly 6 
feet apart. .An additional 4 acres has now been cleared. The soil is a 
light sandy loam. The clearing is surrounded by forest, and as long as 
that stands, is well protected from the wind. The rainfall is 45 inches. 
The cost of clearing the original forest has been Es. 30 an acre : thiai 
has been met by savings made by the Forester during tour years from 
bis transport allowance. The nursery work and planting out have 
been done at odd times by the Forester’s depot and baggage coolies, 
with some assistance from prisoners in the Puttalnm jail and poll-tax 
defaulters. The trees have grown very well, those of 1880 being 23 
feet high, but straggling and ill-shaped, having been planted 12 feet 
apart. The five months’ seedlings put out in November 1881, 6 feet 
apart, are now 12 feet high ; all are very healthy and completely cover 
the ground. As the work may be said to have 'been carried out with- 
out extra expense to Government, Mr. Maggiolini having at a sacrificq 
of his personal comfort kept down his travelling expenses, it appears 
most creditable that he should have succeeded in making the hrst 
really successful teak plantation in Ceylon, in a position where its un* 
limited extension Is possible, although scarcely advisable. The soil 
w^eliinate are not suited for growing fine timber, and when the tress 
the height of the surrounding forest the upward growth wiU 
probably stop,” 
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The results of the teak cheenas is given as follows : — 

“ Pulukandwa . — The best leak cheenas in the Eastern Province are 
near Pulukauawa tank. In the earlier attempts, in 1876, the teak 
seed was sown when the cheena was cleared with the Indian com crop, 
and no maniok or plantains were allowed. In 1877 and 1878 some 
land was sown as the plantain crop was dying down. The soil is 
bad— •gravelly and sandy loam of no great depth, and having been 
thoroughly exhausted by the crops, is now covered with illuk grass 
and venangu stuof shoots. The trees are unequal, and they have 
generally a rather stunted appearance. Those sown in 1876 are 20 
to 25 feet high, 1 foot 8 inches to 1 foot 7 inches in girth ; the younger 
trees are 20 feet high, and of 12 inches girth.'* 

Regarding the reserved Government forests, we read as fol- 
lows ; — 

** Reserved Forest Lands proclaimed under the Timber Ordinance,— 
Under Ordinance No. 12 of 1840, and under the present Timber 
Ordinance, various forests have at different times been proclaimed in the 
Government Gazette as Reserved forest landsy in which either^no timber 
may bo cut for any purpose whatsoever, or in which no valuable wood 
may be cut for agricultural implements. These foresfs are situated 
in the Western, North-Western, Southern, and Central Provinces. 

** Other Reserves, — There are also so-called reserves, which are not 
proclaimed as reserved forest lands under the Ordinance, but are held 
by the Government Agent as reserved owing to some circumstance, 
such as their being village grazing lands, &c., rendering their sale in- 
advisable. 

“ Although the two classes of reserved forest would appear to be 
quite distinct, there is little real difference between tliem. When 
reserved forest lands are proclaimed under the Oidinance, the K6ra16 
or Pattu, the name of the forest, its situation and area are usually 
specified as sent in by the native headman.** 

The value of these reserves may be calculated when it is stated 
that they have not been demarcated, and in only one or two 
instances was Mr, Vincent able to ascertain their situation. 

Mr. Vincent gives some interesting information regarding 
the land sales, which we give as follows ; — 

“ I would briefly draw attention to the ill-considered plan on which 
land sales have hitherto been conducted, and their prejudical effect 
on the timber supply and on the Crown forest revenue. It has been 
shown elsewhere that the area of Crown land sold between 1833 and 
1880 amounted to 1,177,086 acres, the total sum realized being 
£1,871,689, or an average of over bis. an acre. The system has been 
to sell to the highest bidder any land applied for, the sale being free 
of all claims and ccruditions as to cultivation. No thought was given 
to olimatio reserves until 1873, when, owing to Sir Joseph Hooker^s 
representations, some areas in the Central Province at high elevations 
were saved. The reservation of forests for fuel or timber has like- 
wise been treated with the same neglect. The principle has been that 
all considerations must give way, as Sir William Gregory stat^* 

* SenioDal Paper No. XIX. of 1878. 
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in order to Bvell the revenne; to allow land in the moei aooeesible 
places to be sold at the upset price of £1 per acre, when a small por- 
tion of the timber repays the cost of the land. We find, in oonae- 
qnence, that the forests in the most favorable position in the Western 
and Bonthem Provinces have ^en bought at the upset price of 5s. M* 
to £1 an acre, when at the time of purchase the timber alon6 must 
have been worth many times the price paid. Within the last few 
years strips of forest along the navigable streams in the Western 
Province have been bought solely for the standing timber, the result 
being that the native timber traders command the market, tbeir 
forests along the river banks possessing greater facilities of transport 
than we have in the Crown forests standing further back. 

Under the system by which land is now sold, from first to last the 
opinion of the Forester ib not called for ; it is considered unnecessary 
to ascertain, by means of a reliable ofBcial wbat effect the sale of the 
particular block will have on the surrounding land. Whether the 
land is covered with fine tiiuhei forest or low sernb appears to be of 
no concern, as also whether an isolated block or a part of a large and 
valuable forest. I believe no measures are Uken in the survey to give 
any but a plan of the block ; its relative position to other blocks, to 
roads, rivers, villages or forests is not shown, nor is the plan accom- 
panied by any report as to the vegetation, soil, standing timber, &c., 
which the surveyor might easily draw up, so that Government has, in 
reality, no data as a guide m according or refusing sanction to the 
sale. 

“ To show the facility with which land can be bought even in direct 
opposition to the authorities, I need only offer two instances. In the 
Eastern Province, since forest land has been no longer given for 
cheenas, tho Mohammedan cultivators have attempted to buy it, osten- 
sibly for paddy cultivation, at the upset price of Hs. 10 an acre. In 
one case, application was made for a 25-acre block near Pulukan&wa 
tank. A Surveyor was sent out, and in addition cut out a 50-aere 
block in the centre of a large area of virgin forest. Captain Walker, 
the Forester, happening to meet the Suiveyor on the spot, and seeing 
what damage might bo catised, was able to get a fair reserve price of 
Bs. 50 an acre put on the larger block, the natural result being that it 
was not sold. Similarly, a great deal of forest near Devilan4 was 
sold for the upset price, payable in instalments. The three years* 
rotation of cheena crops have been taken off the soil, and it is now 
covered with illnk grass only, from which fires year after year spread 
into the surrounding forests. 

“ In the Colombo District, where so little forest remains, it was only 
by chance that the sale of 700 acres of the best forest near Hanwella 
could be stopped. Availing himself probably of the temporary 
absence from the Island of the Hon, F. Saunders, an individual who 
had previously bought large areas of forest land for the timber only, 
applied for and got this large block surveyed. Had I not chanced to 
hear it in time to represent matters to the Colonial Secretary, the 
land would probably have been sold at the upset price, when at t|i« 
lowest estimate the timber now standing may be valued at Rs. 150 an 
acre. The opening up of the country is no doubt desirable, but Gov- 
ejlfment cannot be aware at what cost all other considerations are 
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iraiped, and for how alight a temporary angmentation of revenue the 
property the Crown is being so rapidly diminished.*’ 

After giving an analysis of the cost of the forest management 
in Ceylon, Mr, Vincent sums up his conclusions regarding 
past work as follows : — 

In the Provinces where timber works have been carried out, the 
cost of establishments forms 28 per cent, of the gross expenditure. 
In the Sonthern and Central Provinces it forms 65 per cent. For the 
whole of the Island, excluding the Western Province, the forest es- 
tablishments have cost 52 per cent, of the total outlay. 

To sum up the foregoing remarks, it will be seen that forest man- 
agement has in the past only been a partial snccess. 

** The want of a well-organized system of forest administration has 
made itself felt as regards — 

The Area of the Forests and their Condition — 

« By great destruction through cheena cultivation, owing to the 
absence of a proper law for protecting Crown lands ; 

By great diminution of area, in the sale of the best forest lands in 
the most accessible positions at nominal prices, also causing a perman- 
ent depreciation in the value of other forest property ; 

** A neglect of all climatic and economic considerations^ which 
point to the formation of proper reserves in the hills and in the low 
country ,* 

A continuance of the evils of the license system, allowing con- 
tractors to cut what and as they liked, and no change in the destructive 
habit of tapping ebony trees ; 

‘*An absence of all organized measures of forest improvement, 
such as thinning, planting, &c. ; 

(Financial Success and Economic Working), 

** High working expenses, and absence of any arrangement between 
the Foresters as regards labour rates, &c. ; 

The share system, by which the capiW required for conducting 
forest works had to be borrowed by a native at 16 to 20 per cent., 
instead of being provided by Government from its cash balances, in- 
volving extravagant remuneration in kiad for work done, great waste 
of good material in the forest, and in addition affording great open- 
ings for theft ; 

A total disregard of the laws of supply and demand, each Province 
endeavouring to bring the maximum quantity of wood to market ; 

a Large forced sales without any reserve price ; competition between 
Provinces in having auctions on the same day, &c., (&c. ; 

Over-measurement in making sales ; 

^ A neglect to develope the forest resources by bringing new prodnets 
to market ; 

<<An absenob of any effectual measures for controlfing timber 
transit, &o. ** 


(To he continued). 
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CALCUTTA TIMBER MARKET FOR OCTOBER AND 
NOVEMBER, 1888. 


PRICES CURRENT. 


Rangoon Teah, 


Mast Pisces, gcod large, •ee 
,, „ small, 

Sawn Timbers, 

Planks, long lengths, «,« 
Sheathing Soards, b inch, I 
V »* i II / 

Boards 1 „ ... 


... Bs, 6 to 12 per nmniiig foot, ) Qu ot a- 

... f tiODB 

J nominal. 

... „ 85 to 120 per ton, ... Nominal. 

... „ 120 to 130 „ 

140 „ 

... „ 105 to 140 „ 



Moulmein Teak, 


Square Timbers, 20 to 80 feet long, 

10 to 24 inches square, first class, Bs. 105 to 145 per ton of 60 cubic feet. 
Square Timbers, 20 to 46 feet long, 

14 to 18 inches square, •« „ 180 to 200 „ „ „ 

Second-class Timber, 90 to 100 „ „ „ 

Planks, long lengths, first class, ... „ 120 to 150 „ „ „ 

Furniture flanks, 18 inches and up- 
wards, and 1 inch thick— good,.,. „ 130 to 170 „ „ „ 

Sheathing Boards,^ inch, double,,.. „ 146 to 100 „ „ „ 

II „ Jinch,... ... „ 145 to 170 „ „ „ 

Scantlings (of sizes) 76 to 160 „ 

Moulmein Cedar, square timber, ... „ 06 to 70 „ 

I^mah, {Lagmtramia flos-re- 
ytiks/, *t«^ M, ••• ... „ 00 to 05 ,, 


American and Colonial Timber, 


Mast Pieces, large,... 
Sum, large, 

™?g»yi 

Oars 

841, small,! 

JowXisqaaiM, 


... Bs. 0 per running foot. NombaL 
.. „ 1*12 per „ „ ,, 

... As. 0 per supl. foot of 1 inch thick. 

... II fit to 0 per foot. 

Bs. 70 to 110 per ton. 

... „ 00 to 66 .. 


Mbssbs. MiCKiffrii Ltall & Co. 



l^oTBS, Queries akd ^xtracts. 


A WONDERFUL SIGHT IN THE FORESTS. 

(By Chajju Singh, F.A.S., Meerut). 

Tab following extract from a religions newspaper “ The 
Begenerator of Aryovarta,” shows that passing the Calcutta 
Entrance Examination does not in any way stifle the brilliant 
imaginations of the Meerut scholars beneath the common 
places of western knowledge. 

The writer, a young Branmin, who speaks and writes English 
with great fluency, found the forest life too hard and too 
hazardous, after a few weeks in the Diin, and abandoned the 
career of a Forester, in spite of the wondrous scenes which 
enlivened his short stay with us. Wc wish him every success 
in the paths of literature which he has selected : — 

my experience as Forest Apprentice at Dehra Diin, whose 
daily duty it is to range forests, one day I went to inspect the Nag* 
sidh Forest (with a few hill menh situated about 4 miles from Dehra, 
and separated from the Ramgarh Forest by the Suswa naddi, named 
after Buswa* vegetation growing on its banks, and which is very 
pleasing to the sight, and deemed a blessing by the inhabitants. 

means abode, and Sidh^ holy men or Rishis. Hence Nagsidh 
means the abode of holy men or Rishies. In this forest there are 
many grottos or caves cut out of rocks, some of which are so dreary 
and obscure that they strike terror into the heart of the observer. 
I was told that the wild beasts find protection in them from the 
jungle fires which frequently break out. One grotto, which was cut 
in a rock about 60 feet high, particularly drew my attention. It had 
the appearance of a temple, and 1 desired to go up to it. It was 
almost inaccessible, and could not be easily approached without assist- 
ance. The hill men assisted me in climbing it. I entered the grotto 
and found it as convenient and comfortable as the house of a wealthy 
man. It had three inner apartments, in each of which a man could 
Bleep. Judging from the style of its interior, I concluded that some 
engineering skill had been made use of. 

** It has a natural defence against the intrusion of wild beasts owing 
to its ragged and steep ascent. Having descended this hillock, we 
then proceeded on oiir way till we came to a large opening abont 
80 feet deep. We walked a few paces along its edge, to see if there 


* The common water-creHS {Satiurhum 
t Nag really means saaAs.— [E d.J 
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wero BEy meant of orosting iii. bat finding none^ we were obliged to elide 
down ite bank. The hillmen were well aeqnainted with the drflt 
and gladet of the forest, and consequently 1 bad to abide by their 
directioBi. They said : * let us enter tbit alooye» and, if pottiblti 
find a passage through.* While proceeding, our guide apprised me 
that he had seen a wonderful sight. He bade the other men stop, 
and told me to direct my eyes in the direction he pointed out with his 
finger. Upon doing so 1 saw a man sitting in a corner, stark naked 
with his back towards us. The guide and 1 mo red noiselessly along 
and motioned the other men to remain behind. Upon nearing the 
object of our desire, unfortunately for us a stag, which was lying iu 
the long grass, all of a sudden sprang up, and made off in the 
direction we were going. The strange man was startled at this sud- 
den intrusion upon his solitude. The hair of his head reached down 
to his feet, and his eyes were burning like fiA. His appearance 
frightened us much, and we had not the courage to proceed ; however, 
he took to his heels, and we, gaining courage, followed him and 
beckoned him to stop, but he paid no attention to onr calling. At 
last he entered a cave and disappeared. We stood a while in utter as- 
tonishment at the entrance of the cave, but neither of us ventured to 
enter ; it had such a dark and dreary aspect. I mistook him for a 
wild man (jungli) as he ran away when we made onr appearance; 
but the men assured me that he was a Rishif or holy man, as the 
Forest was called Nagsidh. I then thought myself very fortunate to 
have seen a Rishi, and therefore abused myself for having disturb- 
ed him. We returned at 4 p.ic., when on our way home we saw 
another strange sight, which pleased me very much ; a wild bear was 
driring a female buffalo into the jungle with a club in its forepaws, 
as if it was a man, and occasionally sucked her from behind by taking 
hold of her hind legs. 1 took pity on the poor creature, and told the 
men to relieve her from that fate. Upon this they shrieked and 
clapped their hands, and pelted the bear with stones. By these 
means they succeeded in repelling the bear and relieving the female 
buffalo.” 


Tigbes in the Sundeebuns. — The following notification 
from the Catautta Gazette^ shows that the tigers in the Sun- 
derbuns are no longer to remain masters of the situation* 

A Planter once destroyed fifteen tigers with strichnine in a 
few months in Eamnip, and in places where legitimate ^hikar is 
impossible, nothing can be more efficacious than rubbing a few 
grains of strichnine into the hinder quarters of the kUls. 

Th$ \^ih Nowmhtr^ 1883. — It is hereby notified that the 
Rangers and Foresters in charge of the following revenue stations 
in the Sauderbuns Forest Uivision, via. : — 


(1) Lower Bbola, 

(2) Upper Bhola, 
(8) Fuseur, 

liy Bhuddur, 


(5) Sheepsab, 

(6) Koyrab, 

(7) Cobadnk, 

(8) Isreepore (IshamuMe), 
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are anthorized to pay, for the period of one year, vith effect from 
let NoTember, 1888, an extra reward of Bs. 25 for each full-grown 
tiger, and of Bs. 10 for each tiger cub that can be proved to their 
satisfaction to have been shot or destroyed in any other way in the 
Banderbans reserved forests, in addition to the authorized rewards 
payable by district officers. 

The skin and skull of each tiger and cub will be forwarded .by the 
Banger or Forester who disburses the extra reward to the district 
officer, with a report giving the name and residence, &c., of the per- 
son to whom the ordinary authorized reward is payable, and the 
locality in which the tiger or cub was destroyed, a copy of each such 
report beiag simnltaneDusly despatched to the IBviBionai Forest Offi- 
cer for information.*’ 


The following extract is from the Annual Beport of Chota 
Nagpur t-w*' At a conference held during the Ban chi Fair^ rules 
were drafted by the Commissioner, the Deputy Commiseionera 
of Lohardugga and Hazaribagh, the Assistant Commissioner of 
Palamow, and the Conservator of Forests, for the management of 
such forests as might be made over to the department for con- 
servancy by the zemindars, and the Commissioner hopes that 
these rules may in time, after they have been explained to the 
landholders, be of some effect in checking the reckless destruc- 
tion of forests which has been going on so long in Cbota 
Nagpur. The demarcation of the Porahat forests, and of the 
Saitha block in Singbhoom, has been completed, and steps have 
been taken in the Mahta and Koilapal estates in Manbhoom to 
inaugurate forest conservancy.” 


We learn from the Watchman that Mr. Hutchins, now on 
leave from the Forest Department of India, has arrived in King- 
williamstown, which he will make his head-quarters as Conser- 
vator of Crown Forests between the Sunday’s and Kei Rivers. 
Mr. Hutchins states, we hear, that the forests of India were in 
quite as bad a condition as were those of this country when they 
first came under the systematised and intelligent control of an 
organised and technically trained departmental staff. This in- 
spires us with the hope that Mr. Hutchins* arrival may mark a 
new era as regards Forest Conservation in this country.— liie 
Copt Journal. 
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It vras mih, great pleasnro, that, in the New Year’s Gazette^ 
we noticed Mr, B. H. Baden-Powell’a name amongst the list 
of newlj^ appointed Companions of the Indian Empire. His 
connection with the Forest Department extended from 1869 
to 1881, during which time, besides being engaged on special 
work regarding timber frauds to tho extent of 3 or 4 lakhs 
of Kupees in Burmah, he was Conservator of Forests in the 
Punjab from 1869 to 1872, and from 1876 to 1879, and Offi- 
ciating Inspector General of Forests to the Government of 
India during 1873-74. He was on special duty with the 
Government of India in 1879-81 to study revenue law and 
land-tenures, and to advise regarding the Madras and Burmah 
Forest Acts. He was associated v^iih Dr. Schlich as joint 
Editor of the “Indian Forester” in 1875. 

But his best known work has been tho compilation of the 
Tery useful Manuals of Indian Land Revenue and of Forest 
Jurisprudence. 

He is at present Addiiional Commissioner in the Punjab, 
where he lately officiated as Judge of the Chief Court, and we 
wish him every success during the remainder of his career in 
India. 


SHORT NOTES ON THE NURSERY TREATMENT OF 
DEODAR AND OTHER TREES, AT RANIKHET.* 

Deodab. — In this country deodar is best sown soon after 
the seed ripens, or early in December. The ground for seed 
beds should be light loam, or what is termed good garden soil. 
Heavy clay soil, which binds in wet, and clacks under the hot 
sun of April and May, should be avoided. The ground should 
not he manured, only carefully hoed, 15 inches or 18 inches 
deep, and levelled, and the seed sown in broad shallow drills 8 
inches apart Should the spring prove dry, the beds will require 
to be watered before the seed germinates, but this is not always 

* The greater portion of these useful notes were written in 1875 and published 
oqiiaUj. We rep^t them, as they embody the results of long and mature ex< 

perienco.— [EnJ 
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necessary. When the seeds germinate and water is required, it 
is better to give a good copious watering once in two or three 
days than a little every evening, the good effects of which is 
quite nullified by the next day’s sun. By July the young plants 
are sufficiently large to handle, and should then be transplanted 
in nursery lines 9 inches apart and 6 inches in the lines. This 
work is boat performed by stretching a line and cutting along 
it a trench with a hoe or a spade, and against the smooth surface 
of the bank (which should be as perpendicular as possible) 
thus formed, the young plants are placed and supported by a 
handful of earth, care being taken to first fully extend tneir 
roots against the bank. The remainder of the earth being then 
replaced and levelled. This is much better than transplanting 
by dibble, the hole made by which is frequently too shallow, the 
roots are thereby curled up, and the plant makes no pro- 
gress. 

By next rains the plants must again be transplanted in lines 
15 inches apart and 1 foot in the lines, care being taken to re- 
move them with a little ball of earth adhering to their roots. 
The same care must be observed to fully extend their roots in 
the trench, and the ground should be pressed firmly about the 
roots to steady the plant. The plants soon establish themselves, 
and nothing further is required than to keep them free from 
weeds. By the following rains, the third year from sowing, the 
plants are ready for removal to the forests. 

The seedlings sent over to Naini Tal (distance 30 miles) are 
taken up without any of the original earth adhering to the roots, 
and immediately packed in baskets, a little earth being placed 
round and among the roots to prevent diying up on the way. 
I send over plants of all ages, from 3 to 6 7 years’ old, but 

the older seedlings have undergone frequent transplanting in the 
nursery. It is not safe to send old deodar far, if more Qian 18 
months have elapsed since the last transplanting. 

Chil, (Finns excelsa .) — ^The same treatment as for deodar ap- 
plies to this tree in the nurse^. 

Chir, (Finns longifolia ,) — The seed of this tree does not ripen 
until March or April according to situation. Sow then and 
transplant as directed for deodar. 

Ban-Oak, (Qaercus incana ,) — Collect acorns early in Decem- 
ber ; gather from the tree, and not those that have fallen, which 
are generally worm-eaten. Any ordinary good soil, prepared as 
directed for deodar, will suffice for the oak. Sow like peas 
in broad drills a foot apart and 8 inches deep, keep free from 
weeds during the summer rains. During the secemd rains from 
sowing take up the young plants, lightly trim their roots, and 
transifiant in lines 15 inches apart and 9 inches in the lines. 
Again weed and occasionally stir the surface of the soil, and dur- 
ing the following rains remove to the forest if the planting is 
near at hand ; if very distant, again remove into nursery lines in 
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rather poor soil, and transplant in the forest next rains. Oak 
succeeds host when transplanted during the rainy season. 

Horse-Chesnut, (^sculus indica ,) — Soon after the seed 
ripens, in November or December, sow in good rich soil in drills 
a foot apart, 3 or 4 intdies deep, the seeds 6 inches apart. Keep 
free from weeds during the rains, and when the young trees shed 
their leaves in the cold weather take them up, lightly trim their 
roots and transplant in good soil, in lines Iti in^cs apart and 1 
foot in the lines. Occasionally stir the surface of the soil during 
the hot weather. No watering is required ; keep free from 
weeds. In the cold weather the plants are fit for removal to the 
forests. They should he taken up without any earth adhering 
to their roots, which, in the case of distant planting, is a conveni- 
ence and saving. 

Walnut, (Juglana regia .) — ^Tho same treatment of sowing, 
pruning the roots and transplanting, as directed for the horse- 
che»nut, applies to the walnut. These trees, in fact all deciduous 
trees, are b^st transplanted during the cold weather. 

Alder, {Ahms mpalenm .) — This should be sown at the end of 
February or beginning of March in very shallow drills, a foot 
apart, on level ground. After sowing, the ground should bo 
covered lightly with fern or grass and watered occasionally until 
the seed germinates, after which gradually remove the cov(jring, 
and weed, water and stir the soil as directed for deodar. Dur- 
ing the following cold weather take up the S(Jodlings, trim their 
roots with a sharp knife and transplant in lines as directed for 
horse-chesnut and walnut. The plants, as in the case of horse- 
chesnut and walnuts, are fit to remove to the forest the second 
cold weather from time of sowing. 

Acacia. — Choote a good friable soil which, when dry, dig 
about 18 inches deep. If the Land is not level, it should be 
formed into small terraces according to tho lie of the ground, 
and across the terraces make beds 4 leet wide with 18 inch paths 
between. Sow in fine weather, early in February, in shallow 
drills across the beds and 8 inches apart. If the weather proves 
dry the beds must be well watered, as* directed for deodar, and 
when the young plants appear they should be kept free from 
weeds End the soil between the drills frequently stirred with a 
small Dutch or draw-hoe. All watering, weeding and hoeing 
should be performed from the paths, and the hods not needlessly 
trod upon. By the middle of July, being then 6 inches to a 
foot high, the seedlings will be ready to transplant. Any ordi- 
narily good ground, level or sloping, will do to transplant in, 
but care should be taken td avoid places subject to severe hoar 
frost. Take up the seedlings, line by line, with a digging fork, 
separate them into two sizes, and plant the largest in one plot 

lines 15 inches apart and 1 foot in the lines ; the smaller 
pl&ts pul on another plot in lines 1 foot apart and 9 inches in 
lines, and afterwards keep free from weeds. By the follow* 
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ing rains the plants will be ready to remove to the forests or 
plantations. 

Eucalyptus. — Sow as directed for Acacias. 

About the middle of July take up the seedlings, separate 
them into two sizes, and plant as directed for Acacias, and, as 
in their case, also carefully avoid low damp places subject to 
severe hoar frost. Choose wet days for the work, and, when 
the plants are established and weeds appear, hand-weed the 
lines, or, if a few fine days occur, first lightly hoe between the 
lines. Never allow weeds to over-top the plants, or they will be 
drawn up, weakly and be unable to withstand the winter with- 
out protection. By the following rains the plants will be ready 
to remove to tlio plantations. If the plants are required for 
very exposed situations, instead of sowing the seeds in February, 
defer it till July, and then sow in sandy or gravelly soil, sloping 
gently to the oast. Line off the beds across the slope, inclining 
a little one way for the paths to carry off heavy rain. The 
beds should not be level but sloping like the land, and raised 
a few inches, by moans of the earth taken from the paths. 
Sow the seeds in very shallow drills across the bods, and when 
the young plants appear keep them free from weeds. About 
Christmtis, or when snow is apprehended, cover the beds with 
grass tatties, raised 18 inches from the beds. This covering 
fliould remain until the middle of February, or later if the 
locality is very cold and exposed. If the spring is dry, well 
water the bods three times a week, or often er if necessary, 
occasionally stirring the soil between the drills to prevent its 
caking ; and, when the rains set in, take up the seedlings, 
separate them into sizes and plant as directed for spring-sown 
ones. Afterwards keep the plants free from weeds and remove 
to the plantations the following rains. 

Unless the soil and situation are very favorable, the several 
kinds of gums should not be planted over 6,000 feet. Above 
this height they are liable to be broken by heavy snow lodging 
upon their tops and branches and weighing them to the ground! 
Tnis year at Diindgiri, at an elevation of 6,500 feet, two large 
blue gums, 1 0 years’ old and over 60 feet high, were broken 
short above the ground by snow lodging upon them, younger 
plants of the same variety at a similar elevation at Slanikhet 
were also broken, while leafy plants of the same kind, 5 years’ 
old, at an elevation under 6,000 feet, escaped, their leaves being 
smaDer and not so dense. Acacias are not so easily broken, and 
may therefore he* planted at a slightly higher elevation than 
that recommended for the Gum, but care should be taken in 
planting either tree to avoid damp dells or flats subject to 
severe hoar frost. Of Gums, the blue and iron bark (JEuoalyp- 
tuB globulus and Sideroxyhn) are the best sorts to plant in the 
hills ; and of Acacias, deourrens and Melanoaylon. 

W. Cbaw. 
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TO MAKE CHARCOAL * 

The best sized wood for this purpose is of form understood 
as billets. An ordinary kiln for smelting measures 18 feet in 
diameter, and requires about 25,000 billets, cut as nearly as 
possible of the same length. Procure a pole about 25 feet long 
and 6 to 8 inches thick, straight, and of uniform thickness. 
Provide yourself with four forked sticks of the shape of Fig, 1. 
Erect the pole perpendicularly on the spot where .the kiln is to 
be made, and place the four forked sticks round it, arranging 
pieces of wood from fork to fork and across, to make a hollow 
space in the centre of the kiln, of about 18 square inches, as in 
Fig, 2, for containing combustible matter. Provide the per- 
son stacking the billets with a yard measure, and with one end 
of the measure against the polo, lot him sit at the other end and 
plaeo the billets in an almost perpendicular position against the 
cro^s pieces, and as close together as possible, each coolie stack- 
ing right and left to join his neighbour’s work on either side. 
Thus he goes on stacking until he has come to the end of his 
measure ; all having done the same, a perfect circle will be the 
result. After having filled up with brushwood or old charcoal 
all interstices there may bo from crooked or large billets, each 
coolie pulls out his measure to anothei yard in length and pro- 
ceeds as before. Having done this the third time, the kiln will 
measure 18 feet in diameter. The coolies then mount the first 
layer of billets and commence stacking from the pole, until they 
come to the end of the second layer, making an allowance for 
the curve, and so on a third and fourth layer, until the kiln is 
completed, as shown in Fig, 3. Cover in the whole kiln with 
turf, 3 to 5 inches thick, turning the grass side inwards, com- 
mencing from the bottom ; after which throw a small quantity 
of loose earth over the turf, beating it down with the back of a 
spade ; if turf is not procurable, put a compact layer of earth over 
leaves and brushwood, moistened with water. 

After the whole kiln has been covered in, let one or two men 
ascend and pull out the pole, leaving an empty space from top 
to bottom. Prom the top, drop in a ladle full of ignited char- 
coal, and immediately this is done, open out one turf at the 
bottom of the kiln, say at A. This will cause a draught of air 
in the direction of ADC, Fig, 4, and in a few minutes, dense 
smoke will be seen ascending at C, and vapour condensing 
on the coating, after which flames will burst forth. Let this 
continue for five or ten minutes, till it is clear that the billets 
in the centre of the kiln are on fire, when a man must be sent 
np with a large turf to close the opening at C, over which he 

, *«The above paper wae foond amongst the Debra D6n office records, wd has 
reprinted here Cor the benefit of readers of the “ Indian Forester it is not 
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should sprinkle earth to keep in all flame, , and secure uniform 
combustion in all parts of the kiln. From this moment no flame 
must he allowed to escape from any part of the kiln. When the 
opening at C has been closed, one at B should be made. The 
billets in the direction of DA and DB will then ignite faster 
than any other, and when smoke is seen escfiping between every 
turf in the direction of AC and BC, tho openings at A and B 
must bo closed and fresh ones made, say at E and F ; these 
will be closed in their turn and others made at G, H, I, and J, 
Fiy. 5. Shortly after this, smoko will be seen to issue uniform- 
ly from every crevice, when all air holes at tho bottom must be 
closed. After the charring is complete, tho whole kiln will fall 
in at tho end of two or three days, according to size, and 
assume something of the shape in Fly, 6 . 

Earth must then bo thrown on with shovels to eactinguish 
all smoke ^ and at the end of 36 hours, tho charcoal may bo 
raked out. A few buckets of water should be in readiness, if 
required to put out the sparks of fire which may remain. 

Groat care must be taken to stop every fissure in tho casing, 
and if from bad management the heap settles, and the casing 
faUs in at any part, the cavity must be filled up with green 
wood kept ready for the purpose, and the covering replaced. 
As soon as the dense smoke ceases, and the wood burns with 
a light traus])arent smoke, the whole must be closed in and 
watched, lest any fissures appear. 

In burning in pits, vent-holes are made in the sides, and the 
covering of sods being of smaller extent, is easily formed, and 
the wood is more conveniently packed, as shown in Fig, 7 ; the 
logs in the middle of tho lower courtse should be dry with a few 
chips and refuse charcoal from former kilns among them. 

sometimes, it may bo convenient to form a kiln by digging 
out the side of a hill, {Fig, 8,) but in all cases the system is the 
same. If the process is properly conducted, the bulk of char- 
red wood is not greatly reduced. 

In climates ^ere vegetation is rapid, it is not necessary 
to cut down trees for ^arcoal, but merely to lop off lower 
branches ; refuse wood should be used in the manufacture, and 
dry wood is superior to wet, as it splits more easily and saves 
labor. On dry forest land, a crop of wood sufficient for charcoal 
can be obtained every fifth or sixth year, and on marshy land, 
every third year. 

Some woods are better suited for the purpose than others. 
Hard woods, with a close grain, make the best charcoal ; in 
England, oak, elm, beech, and ash, are generally used. The 
following abound in many parts of India, and amongst others 
have l^en found suitable for the manufacture : — 

6&1, Shorta rdtusta, I Kheir, Acacia Catechu, 

Bissfi, Dalheyia Sissoo, Teak, Tectona grandis, 

Kikar, Acacia arabica, ’ Nim, Asadirachta indtea. 



Sedion 0/ one ha^ of the Kiln. 


D 

Vertteal Seehon of Kiln 
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Sandun, Oofeinia dalbergioidea. | 'Box, Bums Bmpirvinm. 

Lohira, Tecoma 'u,ndulata. Oak, Quercus incana. 

Soft woods with an open grain and quick growth are not so 
well adapted for making furnace charcoal : white and resinous 
woods are seldom used. The comparative value of Indian hard 
woods in charcoal making is an interesting subject of inquiry, 
and careful experiments to determine the best sorts of timber 
for special purposes are required ; the proportionate produce 
from 1000 parts of sever4 kinds is given by Brande, as 
follows ; — 

Ebony, ... ... 800 I Box, 203 

Satin wood, 207 | Fir, 181 

The Beyporo Iron Company, I believe, find the loppiR^s and 
thinnings of the teak plantations in Malabar specially adapted 
for smiting purposes, and in a short time the prunings of 
sissii, &c., in the canal plantations of the Piij^ab and North- 
West Provinces may be equally valuable. Hie utilising of 
thinnings and of refuse timber is urged upon all Forest officers. 

The economic preparation of charcoal at the different hill 
stations is most important, and the best mode of initiating it, is 
to collect the charcoal burners and to give them practical in- 
struction by firing a small kiln in their presence. The outturn 
of slow charring is so much larger than that obtained by their 
rude process in open pits, that they will generally be found to 
ado(^\ cho principle of a closed kiln. In several experiments 
in the Himalaya, where the common Ban oak (^Quercus incand) 
was used, one-third more in bulk was obtained than by the 
common method, and the charcoal was in larger pieces, heavier, 
and well charred. Wicker baskets, being elastic, do not break 
the charcoal and are generally used for transport. 

H. Cleghohn, 
late Conservator of Forests, 


INTERNATIONAL FORESTRY EXHIBITION, 
Edinburgh j 1884, 

We give below the list of subjects for prize essays at the Edin- 
burgh Forestry Exhibition, and hope, for the honor of the Indian 
h orest Department, that some of ouf readers will compete. 

ESSAYS AND REPORTS. 

Concise Practical Essays on the subjects enumerated below 
■would be much appreciated, and would assist the labours of the 
Jurors and Reporters. 

^ Systematic Collections of Forest Produce, specially illustrat- 
^^g^f^he sources of Supply and the methods or Manufacture in 
ninerent Provinces, with accompanying Reports, are solicited. 
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Any such Reports or Collections must be forwarded direct to 
me on or before 14th June, 1884, and they will be immediately 
acknowledged and referred to the several Sections. 

Diplomas, Medals, and Money Frizes will be awarded on the 
recommendation of competent Jurors. 

1. On the Formation and Management of Forest Nurseries. 

3. On the Formation and Management of Plantations in yarious 

Sites, Altitudes, and Exposures. 

8. On the Present and Prospectire Sources of the Timber Sup- 
plies of Great Britain, with Statistics of the various des- 
criptions of Timber Imported during the past 25 years. 

4. Report, with Specimens, of any Hard Wood likely to supply 

the place of Box Wood for Wood^engraving. 

5. On the Afforesting of Mountains and other Waste Lands, with 

details of the method adopted and the results obtained. To 
be accompanied with Drawings, Photographs, or Models. 

6. On the effects of Forests on Humidity of Soil and Climate, 

from personal observations made by the Author in any 
Country or Locality. 

7. On the Treatment of Coppice and the Utilisation of Branches 

and Fragments of Forest Produce, with the view of dim- 
inishing waste. 

8. On the Growth and Management of Eucalyptus Plantations, 

and their economic uses. 

9. On the best Method of preventing Erosion of River Banks, 

with Illustrations. 

10. On the comparative advantages of the varions Methods of 

producing and harvesting Cinchona Bark, with Specimens. 

11. On the ravages of Tree and Timber destroying Insects, with 

Specimens and Illustrations. 

12. On the ravages of Mollusks and other Marine Timber des- 

troying Animals (excluding Insects). 

13. On the Destructive Influence on Wood of Fungi and other 

Plants. 

14. On the Supply of Teak Wood for Ship-building purposes. 

15. On the Utilisation of Forest Produce in the manufacture of 

Paper. 


The Executive Committee are anxious to obtain Reports on the 
Forest Productions of our own Crown Colonies or Foreign Countries, 
accompanied by Specimens. 


Geobgb Oadell, Seertt^y^ 

3 George IV. Bridge, Edinburgh, 
Indim Forest Depurtment). 
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ASH COMPOSITION OF SOME INDIAN WOODS. 

TO THE EDITOR INDIAN FORESTER.’* 


The following statement gives the composition of the ashes of 
six Indian woods, which have been analysed in 1883 hy students 
in the Central Forest School Laboratory. 


rhemical analysis of tho ashes 
of woods, IfiSS 

100 parts of steam dry clean 
wood without bark contain — 
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Messrs. Cbpeland and Blanchfield 

Soluble potassium and so- 
dium compounds, 

0-16 

0-08 

0-04 

o-is 

015 

0-004 

Phosphates of iron, calcium 
&c«, ... ... ... 

0-13 

0-18 

0 04 

0-11 

2-25 

0 039 

Calcium carbonate, 

2-16 

1*01 

0 69 

1-79 

1*96 

0-044 

Magnesium carbonate, ... 

0 19 

0-17 

0-06 

0-29 

1*07 

0-008- 

Silica with sand and other 
impurities, 

0 01 

[ 

0’02 

0-ni 

0-02 

005 

0-004 

Total ash, ... 

2-66 

1-46 

0 84 

2-34 

5'48 

0-099 

100 lbs. of air dry wood 
weigh steam dry lbs., ... 

89*6 

86-4 

80-0 

89*6 

90 6 

90-8 

Sodium compounds estimat- 
ed in the soluble iltUs, 
per cent., 

7 

15 

i 

25 

0 

1 

5 


Ficus reliffiosa shows the largest and Cupressus torulosa the 
smallest amount of ash. The wood of Cupressus torulosa may 
almost be considered free of mineral matter. For making one 
maund of potash out of pure cypress wood, no less than 25,000 
maunds of the wood arc requirea. The analysis of other woods 
conunimioated in the Indian Forester ” in Deoembe^ 
1882. 
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It has also been stated that an experiment made with 250 
maunds of s&l wood, bark and branches, resulted in three seers 
of crude potash. It would take 2,700 maunds of the sal wood, 
bark and branches, to produce one maund of crude potash* 
The potash was further found to contain — 

PotasBlum carbonate, 84 per cent. 

PotasBiom chloride, ••• ••• ••• 3 I, ,1 

Potassium sulphate, •• ••• ••• 18 „ „ 


Total, ... 100 

The above salts include, by estimation, about ^^th of the vrholo 
in sodium compounds. 

The potash ms made by Ikiviation, in such a manner that 
probably three-fourths of the soluble salts vere realized. 


J)eeetnberf 1883. 


H. Warth. 


TO THE EDITOB, “INDIAN rOBBSTBB.” 

Can you inform mo -when tho International Forestry Exhi- 
bition 'will open at Edinburgh ? 

Has any scheme been mooted to enable Forest Officers to go 
home to see it ? Many who are interested in their profession 
would doubtless like to avail themselves of such permission. 
If any scheme has been proposed, I should like to know par- 
iionlars. 

Kat Bans. 

We have not hoard as yet whether the date of inauguration 
of the Forestry Exhibition is fixed or not. In fact in the last 
Journal of Forettry we read that there is a difficulty about the 
site. No scheme for enabling Indian Forest Officers to visit the 
exhibition has yet been mooted. — [Ed.] 



JJ. Reviews. 


Miu VINCENTS REPORT ON FORESTS OF CEYLON. 

( C(mtifmed from January No.) 

Wb have given copious extracts from the first part of Mr. 
Vincent’s report, as we wished to place the past history of 
Ceylon forest management clearly before our readers. It is 
evident that want of svstematic management, and the fact that 
merit has been judged by the amount of net revenue made, 
without any enquiry into the cost, as well as the absence of any 
proper land revenue system in Ceylon, are the principal causes 
of part failure. 

The first crying want is a Forest Act, the present Timber 
Ordinances, according to Mr. Vincent, being practically worths 
less, the law being so inefFective that in many cases a civil 
action for damages is preferred to a criminal one. 

Mr. Vincent has proposed that the Burmah Forest Act be 
adopted, presumably with some modifications to suit the al- 
tered circumstances. In support of this proposal we quote as 
follows : — 

‘‘We have in India three Forest Aet&— the Indian Act (VII. of 
1878), applicable to Bengal and Bombay ; the Bnrmah Act (XIX. 
of 1881), current in British Burmah; and the Madras Act, lately 
passed by the Madras Legislative Council, and about to be confirmed 
by the Government of India. Of thesd, I would recommend, as 
being that moet suited to Ceylon, the Burmah Forest Act. It is 
the one with tlie most aimple procedure and the one nearest approach- 
ing the principle of the present Timber Ordinance, and with some 
alterations will be found workable here. Both the Indian and the 
Madras Forests Acts, although agreeing in principle with the Bur- 
mah Act, contain several features which would be unnecessary. 

“ The circumstances of Ceylon and Burmah are similar in many 
respects : in both countries the State is the owner of all waste lands, 
and in both cheena or tonngya constitutes the chief enemy of the 
forest. In Burmah, as in Ceylon, there is superabundance of forest, 
but not of the right kind, cultivation and the unrestrained exercise 
of rights caosing the good natural forest to bo replaced only by 
worthless trees.” 

^ Hegarding ihe oonstitution of the forest area, the first step 
w evidently to get forest reserves selected, demarcated and sur- 
veyed, and we may here mention that the fact of the large 
Tdterve above the 5,000 feet line of 90,000 acres having hm 
8tnoily Conserved, ia due to Sir Joseph Hooker’s repTesentationsi 
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and that land is rarely taken up for coflTee above 4,500 feet, and 
that cinchona r^ultivation only commenced after the rule was 
sanctioned by the Secretary of State that no land above the 
5,000 feet line should bo sold. Mr. Vincent now proposes that 
no more crown land be sold until the forest reserves have been 
selected, and that in future no sales of crown land except for 
cultivation should be permitted. 

These measures are clearly the very basis of any scheme of 
forest conservancy for Ceylon. Regarding the necessity for an 
efficient professional Fo^e«^t Staff, as well as the plan for future 
management, we will quote Mr. Vincent’s words ; — 

“In whatever way we look at the present arrangements, a radical 
change appears advisable. Matters of secondary importance — the 
working out and selling of timber — have occupied the entiie atten- 
tion of the Foi esters, and have proved, commercially, a failure, what- 
ever results figures may show — although here we may almost question 
whether the old license system would have not given equally good 
results— whilst the primary impoitance of forest organization and 
improvement has been entirely neglected. Notwithstanding the fact 
that the general failure in the natural reproductive process has always 
been noticed by every unprofessional observer, we have entirely 
concerned ourselves with the sale of forest produce, using our best 
endeavours to clear out the latter as rapidly as possible without the 
least thought for the future. Under a depaitmental system, these 
matters could not have met with greater neglect, and under it we 
might, in addition, have had the working out of forest products by 
Government agency developed into a workable system, instead of 
merely having replaced the old license system by arrangements re- 
markable only for their want of method, and for a disregard of the 
most ordinary common-sense precautions. 

“ Gonsidenng everything, it is perhaps remarkable that the past re- 
sults have not been more unfavourable. The entire forest work was 
entrusted to young officers, who had to fill a most difficult position. 
They had no experience of forest work, and with only temporary 
tenure of office the vast forest properties were handed over into their 
charge ; they were told to make revenue, with the general understand- 
ing that the permanency of their employ or their promotion would 
depend on financial results. Until now no enquiry has been made as 
to bow these results have been attained. 

“ The plan that rilfcommends itself for adoption in the future is that— 
(a}« The provincial system, by which the Forester and all forest 
operations in each Province are placed under the entire 
control of the Government Agent, should be retained in 
principle^ although slightly altered in detail. 

(5). That the appointment of a skilled forest officer be made to 
advise Government and the provincial authorities in matters 
of forest management, and to supervise the whole of the 
forest work in the Colony. 

“ This officer should be attached to the Colonial Government, and 
whilst his duties would consist in forest organization and controlling 
the whole of the work in the Island, he would direct a branch of the 
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Oolonial Secretary’s officCi and not act as if he was at the head of a 
distinct department.” 

In fact we have the same scheme for control of the work as 
that in force in the N.-W. Provinces of India, though the Gov- 
ernment agent in Ceylon will perhaps have more time and incli- 
nation to give direct orders to his District Forest Officer than is 
usually the case with us. 

The next step is the familiar annual plan of operations and 
the budget. Regarding the appointment of Forest Officers, we 
again quote from Mr. Vincent’s report 

I should suggest that in future a graded Forest Department be 
formed, in which a fair and progressive scale of salaries, with the 
usual privileges regarding leave and pension, would be offered to 
attract good men of some qualifications, who will make the Forest 
Service their profession. All the provincial foresters would be on 
one list, and the promotions would go by merit and by seniority. 

In the selection of officers, it may be allowed me to draw attention 
to tbe points which most should be thought of. These are a know- 
ledge of forestry and botany, and of surveying, and a good colloquial 
knowledge of Sinhalese and Tamil. The first two would probably 
not be always obtainable, but a good colloquial knowledge of the 
languages and of elementary surveying is essential. The Forest Officer 
must not, as is too often the case now, be entirely dependent on his 
English-speaking overseer or servant, but he must be able to com- 
mu-^'i'cato readily with the natives with whom he will have to deal if 
kb duties are to be carried out efficiently. Indeed, the first conditions 
of finding permanent employ in tbe Forest Service ooght to be a 
thorough knowledge of both the vernaculars. 

** The appointments in the superior staff will natnrally be made by 
Government, but in the posting of the officers and in the general 
organization of the staff the opinion of tbe Conservator will no doubt 
be taken, when to a great extent he will be responsible for the orga- 
nization of the provincial staff and the manner in which the work is 
carried out. 

“ la concluding this subject, I would venture to point out the extreme 
importance of providing some technical education for the officers 
employed. The salaries which the Colonial Government may offer 
would perhaps not be sufficient to attract men from home who have 
gone through a long course of forestry, nor is it certain that in any 
case they would prove a success in so small a service. There are a 
large number of good men to be found in the Island, with a good 
colloquial knowledge of the languages, who would make the best of 
forest officers if they could once see how forest work on a large scale 
IS conductedi and were giveu means for acquiring the rudiments of 
the science. 

“ To make good practical foresters, it is not necessary that a long 
course of study should be gone through, but at first, until the forest 
system is thoroughly developed, it is most necessary that the officers 
selected should hsvB opportunities for seeing how forest work, when 
cBified out on a largo icaleb is brought to a successful conclusion out- 
sidetheOafony. o -o 
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<< They hiTo the means for acquiring elementaryi theoretleali 
and practical knowledge, and when they have seen how the former is 
applied elsewhere, it will be easy to apply it to the local requirements 
of Ceylon. 

** With this view, it appears most advisable that after serving a term 
of three to six months’ probation in the Ceylon forest, tiie men 
selected by Government for employment, and also some of the more 
promising of the junior officers, shoald be sent to the Forest School 
at Dohra Doon. The means are offered for acquiring tlieory combined 
with practice, and it could no doubt be arranged with the Government 
of India that those portions of Indian forest work which most 
resemble the circumstances of Ceylon should form the subject of a 
short coarse in connection with the Forest School. This arrangement 
would — for Ceylon — probably be more suitable than if high salaries 
were offered for men at homo, who would come out ignorant of the 
languages and unaccustomed to the rough jangle life and the appli- 
cation of English theory and system to the reqnirements of the East* 
In India, such a man would be trained for sometime under an ex- 
perienced officer. In Ceylon, he would be placed at once in a most 
responsible position. 

Nothing could be of greater influence than this in the proper 
development of the Ceylon forest system, and 1 trust that it may be 
found feasible. The time spent in India should form part of the 
period of probation, and &o appointments should be given to those 
whose attention to their work, or whose progress had not satisfied the 
Indian authorities. During the term of probation the candidates 
should be allowed a small salary and travelling expenses, but in any 
case this would not amount to more than Rs. 2,000 for the first year 
of probation. This is no large sum to pay for an officer accustomed 
to the country and the people, and fit td be entrusted with responsible 
forest work one year from bis first appointment, liie selection of 
suitable men will of coarse form a most important point, but by 
offering the same salaries as at present, with the certainty of position 
and a gradual rise in pay, the selection of a valuable staff will occa- 
sion no difficulty if the tests which I have mentioned are enforced.’* 

We will conclude our remarks hero with the hope that the 
Colonial authorities will accept the principle of Mr. Vincent’s 
recommendations, and not suffer the future welfare of the island 
to be jeopardized by a continuance of the present disgraceful 
state of mismanagement of its forest resources. 

We read in the Pioneer that the German Post Office In- 
spector, Mr. Otto Pankow, now engaged in taking notes of the 
working of the Post Office system in India, considers Ceylon as 
a oento^ behind the civilized universe, and Mr. Vincent’s in- 
Tdatigatioiie folly sobstantiate this. 


THE MAHBAS FISHERIES BILL 1883. 

■I> France the inkitd fisheries ore under the control ofHhe 
'Forest Heputment. We have not attained that siege in India, 
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and except so far as mles can be made for regnlating fishing in 
rivers and other waters within the limits of reserved forests. 
Forest Officers are but little concerned with river and lake fish- 
eries. There is, however, a sufficient connection between the 
Forest Officer’s work and fishery-protection, to make it at least 
excusable to notice the really useful, though not very well 
drafted. Bill which appears in the Fwi Bu George Gazette 
(December 21st, ISSS;. 

The Bill itself is a modest one in 73 sections, but it is preluded 
by a “ Statement of Objects and Reasons,” which is so brief 
as to be almost useless, and by a second statement of most 
portentous length. No less than 154 long paragraphs (some of 
them occupy nearly a page each) are devoted to the anxious ex- 
planation of everything. The writer seemed to bo oppressed 
with the fear that either his readers could not understand the 
simplest matters, or that they would dispute the most obvious 
propositions. Therefore like Sir Macklin— 

**Iii lavish streams his accents flow, 

Tom, Bob and Bill.v dare not flont him, 

He argaed high ; he argaed low. 

He argaed also roand aboat him.” 


The first 25 paragraphs explain how very important fish is as 
a ‘ nitrogenous,’ while wheat is a ‘ farinaceous,’ food ; and what 
a lot of fish the London people eat every day ; and how import- 
ant (ire the figures which indicate the dimensions of the fisning 
business in sdmon, sardines and mussels. The writer next exa- 
mines the English Law and the Burma Fisheries Act, and seems 
to think it a matter requiring nice and careful vindication that 
the Madras Law should differ (as the Burma Fisheries Act does) 
from the English Law. But the wonder is not that there should 
be difference, but that any use can be made at all of English 
Acts, since the facts are wholly different in the two countries ! 
In Burma most fishery rights belong to the State, in BMland 
they are nearly all private property. Perhaps the !b£dras 
Council are not easily persuaded that English Acts are far from 
being types of perfection, or that legislation must be based upon 
and accord witn/oef^. 

One of the immediate causes of legislation in Madras, would 
appear to he that no one can at present be punished for steal- 
ing fish. 


The oases quoted are certainly rather remarkable. A 

f lstrate convicted a person under section 879 of the Indian’ 
enal Code for theft,” for stealing fish out of a large irri*^ 

S tion tank which belonged to Government, and was leased. 

■ course (as every Forest Ranger who has gone through the 
law class knnws) the essence of under eeetion 879, is that 
Ibe properbr stolen dionld be at the time in the pomsehn of 
ibsf owner. Now fisli swimmmg at wiU in a large tfmk are 
b*tfdly wi potMeum of an owner, The High Court quashed 
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the conviction, limiting their order however to this on^ point ; 
other attempts to bring the act under the trespass sections, 
&c., obviously failed. It is curious to observe that the author- 
ities tried everything hut the one section which we should 
suppose applicable, viz., section 403, which punishes an act 
closely resembling “theft,” except that in “criminal misappro- 
priation” the property taken need not be actually in possessixm* 
Unless it is held that fish j)reserved in a tank (and subject 
to lease of the right to catch them) are not property at aZZ, 
section 403 would apply. There is indeed some sort of indi- 
cation in an extract from a letter of the then Advocate Gener- 
al that fish are not property, but the language (especially 
without the context) is too obscure to lead to such a con- 
clusion. However by all means such a point should not be 
left in doubt. 

Headers of the “Fuller Statement” will also bo glad to 
hear that the Madras Bill has a soul as well as a body ; and he 
will also meet with some long sentences which will tax his 
powers of parsing not a little. He will also find some phrases, 
that make him think the writer has taken as his model, that 
delightful little book “ English as she 19 spokeJ^ But when 
all is said, the Minute, long as it is and badly written, is never- 
theless full of really value blc information and sound reasoning : 
and the Bill itseli (indi fie rent ly drafted as all Madras Acts are) 
shows at least a thorough grasp of the subject, and contains, 
though at present in a very rough shape, materials for a good 
law. 

Inland fisheries are protected thoroughly, and the Coast fish- 
eries are not forgotten ; the vile practice of poisoning water 
with nux vomica and other drugs will be suppressed, and the 
erection of all sorts of “ engines, ’"weirs, and the like, controlled : 
the destruction of young fish can be prevented by the use of 
gratings, and the size of mesh in nets may also bo regulated. 
There will also be an end to the days when poachers can fish in 
duly owned and leased waters with impunity, 

Li England, private owners of fisheries are made to take out 
licenses, the fees from which form a fund, out of which the 
Boards of Conservators and Inspectors, &c., &c., are paid* 
The license-holders then lease their rights to persons who have 
leave, lease, or license, under them. This plan will be adopted 
in Madras, in cases (apparently only occasional) where the 
Government is not owner of the fishery. But there is no doubt 
w^tever, that in Madras as elsewhere, the fisheries have been 
State rights ever since the days of Akhar at any rate ; and the 
saiBO as the case may add with the old Hindu Hajas. The 
“jalfcair” was a recognised source of income, whether it came 
into the llgiids of the Zemindar or Jagirdar, or belonged to the 
State. Naturally enough when Government origm^ly gave 
up its rights to zemindars or other grantees, it gave up such 
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fishery rights as were in the territory granted. But in every 
case it ought to be shown either that the fishery is clearly 
within the estate and was presumably granted along with it, or 
that some express and long continued user has extinguished 
the Qovernment claim. 

In Bengal and other provinces, it is certainly in this way that 
certain fisheries and “ialkar’’ profits have come to be recog- 
nized as belonging to the zemindars, &c., so it is rather curi- 
ous to find Mr. Thomas nervously feeling his way to legislate, 
for fear of those “ sacred ” rights (see paras. 41, 42), and then 
opening his Bill with the bold preamble “ Whereas the exclusive 
right of the fishing in the Madras Presidency in all fisheries 
and hereinafter excepted belongs ^ * to Gov- 

ernment.’* It is perfectly right to do so, but why make any 
difficulty about it ? How the question admits of any doubt is 
more than we can understand, Section 43 makes mil provi- 
sion (in the curious language of Madras Acts) that nothing 
• * shall prejudice or derogate from an ejcpress grants &c.’* 

The details of the Act itself we have not space to examine 
(nor would the scope of this Journal admit of our doing so) . 
We will only add that the arrangement of the various sections 
appears to need a very great deal of consideration ; questions 
of right, and of power to imjiose license fees on private fishery 
owners, and the powers of controlling fisheries generally, would 
appe*'^, in their natural order, to come before details as to the 
coLaiitution of Boards, the use of a common seal, and the 
reduction to writing of contracts over Es. 20 in value. 

The phraseology is also everywhere defective ; on a very 
cursory glance through the sections, we noticed such phrases 
as the following : — “ prejudicing a grant,” taking means 
to preserve” things, a Commissioner of fisheries may order 
a graiing to be placed^^ (at such a point) ^*out of fishery funds,” 
ho also ‘^may adopt such means as he shall approve” : rules 
may be made for ^‘aiding fishermen by instruction, exam- 
ple and loaned"* ^ property theretofore vested,” put up a 
notice in any part of a fishery” (—by definition a fishery is a 
flection, of water * * • * in which fish may he found : it 

includes the sea). Such mistakes, and these are not the worst, 
could be quoted by the score. It is not creditable to allow 
a Bill to go before the public in such a slovenly and inaccurate 
form. 


THE JOUENAL OP FOBBSTRY. 

Atfyicsf,— The following quotation from Mr. Little’s paper on 
the destruction of American forests shows the alarming destruc- 
of the American axe . v -rr -j. j 
Hie entire supply of white pine growing in the Umted ‘ 

u 
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States and ready for the axe, does not to-day greatly, if at all, 
exceed 80,000,(>00,000 cubic feet, and this estimate includes the 
small and inferior trees, which a few years ago would not have 
been considered worth counting. The annual production of 
this lumber is not far from 10,000,000,000 feet, and the demand 
is constantly and rapidly increasing. The publication of these 
facts a few months ago has greatly increased, and in some cases 
more than doubled, the value of pine-lands, and it does not 
require any particular powers of foresight to be able to predict 
that the price must ad\ance to still higher figures. Enough is 
now known to permit the positive statement that no great 
unexplored body of this pine remains, and that with the excep- 
tion of the narrow red -wood belt of the California Coast, no 
North American forest can yield in quantity any substitute for 
it. Canada appears to bo better off than her neighbour, but 
reckless felling is there also the order of the day. There' is still 
timber in her great forests spread over 100,000 square miles 
in the territory watered by the Ottawa, the St. Maurice, and the 
Saguenay, besides two forestb which have been as yet but little 
worked, namely, in British Columbia in the West, and in the 
interior of Newfoundland in the East. Let us hope that these 
latter forests will not be made over to the Goth-like ravages of 
the lumberman, but that Canada will form them into State 
forests, and manage them systematically for the benefit of the 
community at large, constituting them estates of permanent 
value instead of treating them like coal-mines.” 

In the same Number there is an interesting account of a 

Forest Eamblo through Madeira.” The name of the island 
is derived from the Portuguese word for timber. 

There is also a letter from Viscount Power scourt about the 
re-afforesting of Ireland, from which it appears that Pinua 
LaAcio succeeds very well at Powerscourt, growing much faster 
than Scotch Fir, and yielding good timber. The cost of plant- 
ing per acre is estimated at £4 13^. lid., and the value of a 
plantation 45 years’ of age at £50 per acre. 

SeptenAer , — ^The most interesting item for Indian Foresters 
is the speech of Sir J. Lubbock in the House of Commons on 
the ina of August concerning the establishment of a Forest 
School in England, which we quote in extenso : — 

** So much, indeed, had forestry been neglected, that in Scotland 
the words suggested deer, but no trees ; while tbe idea of foresters 
in England was assoeiated with the members of an excellent provident 
institution. Of coarse, the Crown forests formed bnt a small part 
of the BQbject. There were altogether, in round numl)ers, 2,500,000 
acres woods and plantations in this country, so that the subject 
was poa of vast importance. Moreover, it was calculated that in 
Scotland and Wales there were 5,000,000 or 6,000,000 acres at 
present almost valnelesa, and which, if judiciously planted, would 
give largo results. In the science of forestry we were, be feared, fat 
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behind most foreign conntries, eepecially France and Germany ; and 
he was very anxious that our landed proprietors should benefit by 
the experience which other nations had acquired. But let him ask 
where was a country gentleman who owned woodlands to obtain 
information as to their management or to procure trained assistants? 
‘We had no Forest School in this country ; we had no class of persons 
specially trained and instructed in the formation and management of 
woods. It was, ho feared, still true that, as the House of Commons’ 
Committee of 1854: reported, timber is * everywhere worse managed 
than any other species of property.’ Unless something were done 
this state of things would continue. On the other hand, the highest 
authorities had expressed a very strong opinion that we might make 
our woodlands much more profitable ; they showed one step which 
was a necessary preliminary. The highest English anthorities were 
strongly in favour of the establishment of a Forest School, and had 
forcibly pointed ont the loss which our present system of manage- 
ment, or rather mismanagement, entailed on landowners. Mr. Brown, 
in bis standard work on forests, observed that * if our forests had 
been judiciously managed we should not find so great a part of the 
woodlands of Great Britain in the unprofitable state in which they 
are.* 

“ < We were the only important nation in Europe,* argued Sir 
John Lubbock, without a Forest School, and yet, if wo included our 
Colonies, our forests were the largest and most valuable in the world. 
It appeared to be a very strong argument in favour of the establish* 
meii\ a Forest School in this country, that at present the young men 
who were going out to manage our Indian forests had to be sent for 
instructions to the great French Forest School at Nancy. No doubt 
that was a most excellent institution, and we were indebted to the 
French Government for the courtesy with which they had received 
our English students ; but the system of education given there 
naturally contained some branches, as, for instance, the study of 
French law, that were not adapted to English students, while there 
were many other considerations, such as climate, which rendered a 
Continental school less suitable for English requirements. He might 
add, he said, ‘ that no young Englishmen, as a matter of fact, went 
there excepting those intended for the Indian service. For our 
Colonies, again, the establishment of a good Forest School here would 
be of very great importance. A judicious management of their woods 
would add considerably to their income. French foresters had re- 
cently been sent to the Gape of Good Hope and Cyprus, it having 
been found impossible to obtain any countrymen of our own with the 
necessary knowledge. Perhaps, however, he should be asked wjiy 
the establishment of such a Forest Bohoo], if it were so urgently 
needed| should not be left to private enterprise. The reason was 
clear. A properly equipped Forest School mast have attached to it a 
wge extent of forest in various stages, and having a variety of 
climates and soils. This, it was obvious, no private institution could 
supply. He did not, however, say that this would necessarily involve 
reestablishment of a Government school. He understood that the. 
Oovemmenij contemplated an arrangement with the Cooper’s Hill 
bdt he trusted that before i&stitutbg a Government school 
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they would enquire whether such colleges as Cirencester could be 
made available for the purpose, and possibly some arrangements 
might be devised by which, under careful regulations, the professors 
and students attached might periodically visit our national forests. 
He might mention, in illustration, that lately the Cape of Good Hope 
Government determined to appoint a Forest Commissioner, with aln 
income of £800 a year. They could not, however, find any qualified 
Englishman, and were obliged to appoint a French gentleman, even 
though he could not speak English. The Society of Arts had memo- 
rialised Her Majesty’s Government on the subject, and the presence 
in this country of Dr. Brandis and Colonel Pearson rendered the 
moment one of which it was desirable to take advantage. He hoped^ 
therefore. Her Majesty’s Government would not think him unreason- 
able if he asked them to consider this important question.” 

“ Mr. Courtney, the Secretary of the Treasury, whilst acknowledg- 
iug the value of the suggestions put forward by Sir John Lubbock, 
said that the Treasury had not seen their way to do anything in the 
matte?, but promised that the subject should not be lost sight of. 
This is not very much comfort for those who think that the question 
ought by this time to have passed the stage of * consideration,’ but 
it is better than none at all, and Sir John Lubbock, who will, we 
trust, persevere with his excellent movement, deserves the thanks of 
the public for what he has so far done in the matter. We shall be 
glad if he will favour ns, in an early issue, with his views on the 
subject, and we can promise him more space for their discussion than 
that afforded him by Tht Times.” 

October , — ^In this number wo have a short history of timber 
found in Irish bogs, and some sensible advice about road- 
making. 


ANNUAL EEPORT ON BOTANIC GARDENS AND 
PARKS IN NILGIRIS. 

Wb have received through the kindness of the Inspector Gene- 
ral of Forests, a copy of the Annual Report of the Nilgiri 
Botanic Gardens and Parks for 1882-83. Besides many matters 
of more or less local interest, a general failure of potatoes in 
the hills round about Ootacamund is noted, and is attributed to 
the high winds and heavy rainfall which prevailed last year. 

there has been a similar failure in potatoes grown in the 
Jatlnsar and Tiri hills near Mussoorie this year, but the cause 
cannot be the same,' the rainfall haying been below the avex^ 
age. 

A number of fodder plants have been experimented on, and 
Teodnte and Prickly comfr^ are specially recommended for 
the Nilgiris, the former being said to yield 10 lbs. of green 
fodder per plant. • 

Considerable progt*ess is being made in the hills on cinchona 
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and in jalap cultivation, and 43,750 seedlings of the former 
have been obtained from seed of C. caluaya^ imported from 
South America. Of the latter 18,000 tubers have been distri- 
buted since 1877. 

The black Wattle, Acacia decurrens, is being planted out 
on the hills, in consequence of a report by Mr. Jamieson, the 
Superintendent of the Gardens, which appeared in the local 
papers, but we are left in darkness as to its special qualities. 

The Superintendent made an interesting botanical tour in 
December and January last, and secured many interesting 
plants, chiefly orchids and ferns. 

The Cedra rubber appears to thrive well, and six plants put 
out in January 1882, in one jrear have attained an average 
height of 1 1 feet, nearly all this growth being made between 
Julv and October. 


RESULTS OF CHEMICAL ANALYSIS IN BURMAH. 

The British Burma Gazette, 24th November, 1883, contains a 
report by Dr. Romanis, on work performed in his chemical 
laboratory. We extract the following : — 

Some plants used by the natives in JBurma for poiscninff fish, 

Kyipin , — This appears to be the bark of Barririgtonia spedcsa, 
active principle seems to be a volatile oil, which is combined 
with a resin in the bark. When freshly prepared the extract 
and the resin have a somewhat aromatic smell, which causes 
severe headaches. 

The substance that causes the smell gradually disappears on 
evaporation of the alcoholic solution, and the residual resin has 
no effect on fish. The drug is said not to be poisonous, but 
simply narcotic, the fish recovering from its effects. There is 
no alkaloid present, but a notable quantity of tannin. 

Bdnlon fruit , — This seems to be the fruit of a species of 
Euphorbia. It kills the fish instead of stupefying them as the 
former does. 

Dye-wood, — A sample of a red dye-wood appears to bo the 
root of Butea superba^ a well-known creeper whose scarlet blos- 
soms are a conspicuous feature of the forest landscape in Feb- 
ruary and March. 

Rubber (Talaing nowthi).— A sample of India-rubber from 
Merrai, said to be from a creeper called by the natives Talaing 
nowthi. Leaves of the plant received from Mergui appears to 
agree with Tarameria glanduUfera, The rubber contains 23 
per cent, of moisture, and 0*5 per cent, of ash, and was found 
eqxml to the best Para rubber. 

A specimen of rubber not so good as the for- 
mer, from the creeper Chavanesda (Urceola) esculenta, which 
has often been suggested as a source of rubber. This creeper 
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appears to be more ■widely diffused throughout the province 
than the other. 

The native method of extracting the rubber by cutting do'wn 
the tree and boiling the bark is extremely wasteful. Tne hot 
water coagulates the sap within the vessels of the plant, so that 
most of the rubber is retained in the bark and thrown away. 

Tanning materials . — The eng bark was examined as to its 
tanning properties. It was found to contain too little leather- 
forming tannin to be of value. 

Soils. — Dr. Eomanis makes the following statements about 
soils. The general belief in the exceptional richness of the soil 
of Burma seems not supported by the results of analysis. There 
is much virgin land in the province, which is constantly being 
brought under cultivation, while exhausted soil is abandoned. 

The fertility of the soils in Burma is proportional to the 
phosphoric acid in them. It is rarely that we find more than 
0‘1 per cent, of this substance in the best of the soils analysed, 
while a good soil in England contains over 0*2 per cent. The 
soU at the experimental farm at A16n contains at the surface 
0*09 per cent., and below the stratum disturbed by the plough 
0-05. 

Experiments with tobacco plants have shown that the princi- 
pal constituent of the stem and of the midrib of the leaf is 

S otash, that of the blade lime. As the leaf ripens the lime 
ecreases and the potash increases in every part of the plant. 
The soil in which experiments were made with tobacco crops 
contained, soluble in hydrochloric acid — 


Potash, •.. 

Soda, ... •*. 

• •• 

• •m 

... 0-106 



... 0-180 

Lime,... ... 

Magnesia, 



... 0*066 

• •• 


... 0*066 

Phosphoric acid, 

• •• 


... 0-060 


Potash is present in fair quantity, while lime and magnesitf 
are far below the average. Tobacco cannot be profitably grown 
in Pegu, because the sqil is deficient in lime. 

Sugarcane . — Manganese was found a notable constituent of 
the ash of su^ar-cane, apparently localised in the midribs. 
Whether essential or accidental is not yet decided. 

23rd December^ 1883. H. Waeth. 
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EXPEBIMENTS WITH DIVI-DIVI IN SIKHIM AND 
THE WESTERN DUARS.* 

In the Kureeong Division about 100 seeds collected by Mr, 
Gamble in Orissa, in May 1881, were sown at Bamunpokri. 
Eleven seedlings came up, of which only four are now living. 

On the 27th May, 1883, two tolahs of ‘'oed obtained by Mr, 
Manson, late Divisional Officer, from the Sontbal Pergunnahs, 
were sown in a small nursery in the Bamunpokri plantation in 
front of the Forester’s house ; the seed germinated freely, and 
the young plants are healthy and are doing well. 

In June last a small bottle of selected seeds (about 1,000), 
received from a Mr. Oardozo of Madras, was sent to the 
Kurseong Divisional Ofiicer from this office. These were also 
sorv^ in a nursery near the Forester’s house at Bamunpokri, on 
well-drained lana, on the 7th July, 1883, and about 75 per cent, 
have germinated. The seedlings are reported to be doing very 
well, being about 4 to 8 inches high, and they appear to be 
healthy. 

Two-and-a-half pounds of seed received from the Royal 
Botanic Gardens, Calcutta, were sown, 1 J lbs. on high ground 
near the rest house at Bamunpokri, and the balance on low but 
well drained ground, near the Ranger’s house at Sukna. The 
nursery near tlie rest house at Bamunpokri was not completed 
till the 2nd August, 1883, as the seed being sown 7^ x 7^ it 
required the preparation of a large area. About 40 per cent, of 
the seed sown in this nursery has germinated, while the result 
at Sukna is remarkably good, the plants varying from 4 to 15 
inches in height, and from countings made on the 15th Sep- 
tember, 1883, it appears that nearly 75 per cent, of the seed 
germinated. 

It is too early yet to be able to give a decided opinion on the 
seedlings that have come up, but their condition will be record- 
ed in the plantation journal on every visit by the Divisional 
OflBcer. 

In the Buxa Division three experiments have been made, twa 
■with seed received from the Conservator of Forests, Madras, and 

• From a Jieport by Coosenrator of ForeotSi Bengal, dated lit October, 168& i 
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one with that from the Bojal Botanic Gardens, Calcutta. All 
appear to have succeeded very well. 

Of the Madras seed (2 oz.), half was sown in nurseries on 
high well-drained land, and half in low swampy ground in com- 
partment 21 of the Bajabhatkhawa block on 30tn March, 1883, 
in beds 20' X 10', laid out in lines one foot apart, the seed be- 
ing put down at intervals of 6 inches on the lines. The seed 
germinated thickly, the greater number of seedlings being found 
m the lower beds, where the growth is also most uniform, but 
the tallest plants are in the high ground, many being nearly 
5 feet in height. There are now 919 seedlings in the two 
beds, viz : — 

350 in high ground, 

569 in low „ 

and they are looking very healthy and growing fast. 

The seed from the Royal BoWic Gardens was received on 
the 6th June, 1883, and sown in the higher plantation in com- 
partment 21, in the same manner as that received from Madras, 
but closer together, the result has been equally satisfactory. 
The seed germinated thickly, and the young plants are about 
a foot in height. 

The result of the sowings of Divi-Divi in the Buxa Division 
may so far be considered successful, but it remains to be seen 
how the plants will stand the frost in winter, and the hot sun 
in summer. 

EEPORT OF EXAMINATION OF INDIA RUBBER 
FROM THE CRYPIOSTEGIA GRANDIFLORA, 
FROM KARACHI. 

The sample herein referred to was enclosed in a cloth wrap- 
per. The weight of rubber when received was 3 lbs. 5^ oz. 
nett. Some portions of it had become very sticky and much 
blackened by oxidation ; a very small portion only had re- 
tained the light colour of Ceira rubber. The whole had 
become agglomerated by the adhesiveness of the little sepa- 
rate masses of which the sample was composed. 

The sample was carefully tom to pieces and examined, a 
separate examination being made of the lighter and darker 
portions. The only difference found is in the much larger 
quantity of moisture met with in the lighter portions. 

The sample differed oo^iiderably from the two samples of 
Cetfra rubber reoeiv^ last year from Ceylon, and reported on 
to W. T. Dyer, Esq., June 29th, 1882. 

The Ceylon sample No. 1 was firm and free from stickiness 
when received, am has remained almost unaltered up to the 
time of writing report, whilst sample No. 2 has become 
strongly resumed by oxidatiom These were both light ¥n 
colour when received and have remained so. 
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Even the lightest portions of the sample forming the sub- 
ject of this report are much darker in colour tlui^ either of 
the samples examined in June 1882, and referred to above* 

This of itself is not a matter of much importance, but 
taken as an indication of its unalterability, may be of some 
signifioaDce when the collection is made on a large scale. 

The stickiness of the present sample renders it problemati- 
cal how far it would be able to compete with the sample 
No. 1 collected in Ceylon. 

It might have been possible to have given some assurance 
on this pmnt if the time was stated how long this sample 
had been collected. In its present condition it is hardly 
equal to Ceira rubber from Brazil, although its general qual- 
ities are very encouraging. 

Digested in alcohol bo^ the lighter and dark portions gave 
up a considerable quantity of solnble matter ; the darker kind 
became partly whitened, the greater portion being unaffected 
in this respect. 

On washing and drying, the lighter portions lost 15*6 per 
cent., the darker portions lost only 2‘i) per cent. The amount 
of ash obtained from the lighter portions was before washing 
4*3 per cent., after washing 2*7 per cent. The darker portions 
yield before washing 4*2 per cent., after washing 2*3 per cent. 

Mixed with the suitable proportion of sulphur and heated, 
both portions vulcanized remarkably well. It might have been 
ex\v^ted that the least oxidized portions would have yielded 
a tougher and harder product when vulcanized, as compared 
with the darker portions, but in this respect no difference could 
be perceived. 


(Signed) T. P. Brucb Warren, 

Analytical Chemist to the India Rubber j 
Gutta Percha and Telegraph Company^ Limited. 

SlLVERTOWN : 1 

August 29ih^ 1883. ) 


SOME ACCOUNT OP THE BEIA SILKWORM * 
(ATTACUS RICmi) AND DIRECTIONS FOB 
ITS CULTIVATION* 

In connection with the recent introduction from Assam of the 
Eria silkworm and the intended free distribution among the 
ryots who may wish to cultivate this silkworm of eggs or living 
P?pa, it has been suggested that I ^ould briefly draft a few 
rales regarding its treatment for the guidance of those who 
wieh to undertake the experiment 
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In the first place it is perhaps advisable that I should give a 
short account of its culture and utilization in Assam. 

Beside their houses the Assamese have little patches of castor- 
oil plant, or a few large plants scattered in the hedges, and 
upon the leaves of these, plucked by women and children, the 
silkworms are fed in their houses upon trays of bamboo. 

The worm produces nearly seven crops in the year, the aver- 
age duration of a brood from egg to moth being about eight 
weeks. The Eria silk in Assam is grown entirely for homo 
consumption, and each house grows only just as much as is re- 
quired for the use of the inmates. 

In place of being reeled, the Eria silk in Assam is drawn off 
in a coarse twine, after the cocoons have been softened by im- 
mersion in a ley of potash or cowdung and water, and this twine 
is woven into a coarse, warm, exceedingly durable fabric, 
for cold weather wear. Owing to the Assamese taking no 
precautions to protect their silkworms from the ravages of the 
ichneumon fly, iinmen‘*e numbers are destroyed by this insect. 
All tbe cocoons of this species which I saw and reared in 
Upper Assam were pure white in color : of the experimental 
importation from Assam, half wer^ white and half were orange, 
while of the first brood reaied in Mysore the whole were 
orange, the result probably of their parents having emerged 
from orange cocoons. 

I am writing to Assam for a further batch of white cocoons 
only. 

Whether or no there be in Mysore an ichneumon fly which 
will prey upon this specie*^, I have not yet had time to discover, 
but while the experiment was young, and the numbers of the 
stock small, I thought it advhablc to protect the worms by 
mosquito not from all possible harm. This it would not be easy 
for the ryots to do, and in Mysore it may not be necessary. 
It is however, most essential that the worms should be perfectly 
protected from ants, and this can be easily effected by feeding 
them upon trays of bamboo placed upon a bamboo rack, whose 
legs stand in earthen vessels full of water. 

At the time of hatching, the eggs should be placed upon 

E per upon bamboo trays, and young and tender castor-oil 
Lves given them morning and evening at least, and if possible 
three times a day, v/z., morning, noon and evening. Fresh 
leaves should be placed over the stale ones which hold the 
worms, and after the latter have left the stale leaves for the 
fresh, the former should be removed and thrown away. 

Excrement and dead leaves should be removed morning and 
evening, and the worms kept scrupulously clean and not too 
crowded. It would facilitate cleaning if the worms, after they 
have grown to a fair size, were fed upon an open bamboo rack 
placed upon the trajr ; in which case the excrement would fell 
through the rack which could be lifted off with the leaves and 



SOMf ACCOUNT OP THE EEIA 81LRW01 M. 


81 


worms upon it, and the dirt which has fallen up«i the iTay 
below be expeditiously thrown away. 

The eggs laid in Mysore began to hatch in seven days after 
the first of them were laid, and the silkworms having changed 
three skins at intervals of six or seven days began spin in 24 
days from the oommcncement of the hatching of the eggs. 

The worms should be fed under shelter^ and should be kept 
plentifully supplied witli fresh loaves. 

The worms when full fed and desiring to spin change color 
and cease feeding, and o\ luce a disposition to wander. At this 
period they should bo closely watched, and collected as they 
leave the trays, and placed among dry loaves or crumpled paper 
in a basket or oox to form iheir cocoons. Tho cocoons should 
not be disturbed for about four days, when they can be gently 
pulled oft' by one end from their attachments. If desired, ex- 
posure to the sun for three oi four days, or baking in an oven 
of tho cocoons will destroy the contained lar\a. 

The moths emerge from the cocoons in about 16 days from 
the formation of the latter ; and after pairing, comniein'o to 
lav tlioir eggs, which should be carefully preserve^d out of tho 
reach of ants, and watch(‘d closely as the time of hatching (7 
or 8 days after deposition) approaches. 

The females may bo tied on jneces of stick by a thread loosely 
placed round their waists, and be left in this position to receive 
t}»>; visits of the males, or tho whole may be left together in a 
basket or box covered with mosquito net to perform their sexual 
functions. 

It will facilitate preservation of the eggs if tho impregnaled 
females are transferred to closed baskets or boxes lined with 
paper, but perforated for admission of air. In all stages, 
whether egg, larva, moth, or pupa, it is absolutely essential tliat 
ants be excluded from obtaining access to the baskets, trays, or 
boxes containing the insects. 

It is my intention to forward to Europe samples of Eria co- 
coons as soon as the large number of worms which we have at 
present shall have spun, and to ascertain at what rato the Erg- 
lish and French manufacturers would be willing to purchase 
large quantities of Eria cocoons or silk. 

Other experiments will also be made with regard to the local 
manufacture of silk cloth from Eria cocoons by the aid of the 
carding frame, and it is hoped that the growth and manufacture 
of Eria silk will ero long assume a prominent position among 
the industries of tho Mysore Province. 

Chablbb E. M. Russell, m.ii.a.o., 
Supdt, of Forests and Govt, Farms^ My^ort DUtri^, 
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THE PEEPARATION OP RHEEA FIBRE. 

Onb of the most important economic questions that has presented 
itself for solution of late years is the utilisation of the rheea, 
or China grass plant — which is also known under the name of 
ramie — for textile purposes. And the importance of that ques- 
tion becomes national when considered in connection with our 
Indian and Colonial possessions. The difficulty in solving the 
question has not lain in the cultivation of the plant, for that 
point has long since been settled. Within certain limits rheea 
can be grown in any climate, and India and the British colonies 
offer unusual facilities, and present vast and appropriate fields 
for that enterprise, while it can be, and is, grown in most Euro- 
pean countries. All this has long been demonstrated ; not so, 
however, the commercial utilisation of the fibre, which up to 
the present time would appear to be a problem only partially 
BolvM, notwithstanding the time, thou^lifc, labour, and capital 
expended upon it. The difficulty has lam in the decortication 
of the stems of the plant, and four times during the present 
century official action kis been taken by the Government in the 
endeavour to elucidate the question. The first effort for utilising 
the plant dates from 1803, when Dr. Roxburgh started the 

J uestion, and the second from 1840, when attention was again 
irected ^to it by Colonel Jenkins. The third attempt in this 
direction was made in 1869, when the Indian Government 
offered a reward of £5,000 for the best machine for separating 
the fibre from the stems and bark of rheea in its green or 
freshly cut state. The Indian Government was led to this step 
by the strong conviction, based upon ample evidence, that the 
only obstacle to the development of an extensive trade in this 
product was the want of suitable means for decorticating the 
plant. This offer, however, led to only one machine being 
submitted for trial, although several competitors had entered 
their names. This apparatus was that of Mr. Greig, of Edin- 
burgh, but after careful trial by General (then laeutenant- 
Golonel) Hy^de it wds found that it did not fulfil the conditions 
laid down oy the Government, and therefore the full price of 
£5,000 was not awarded. In consideration, however, of the 
inventor haying made a bond fide and meritorious attempt to 
solve the question, he was awarded a donation of £1,500, 
Other unsuccessful attempts were subsequently made, and ev^- 
tually the Government found themselves obliged to withdraw 
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the offered prize. This, however, was only for ^ time, ror 
invention was still rife in this direction, and ii| 188i the Gov- 
ernment re-offered the £5,000. Another competition took place, 
at which several machines were tried, hnt the trials, as before, 
proved barren of any practical results, and up to the present 
time no machine has Deen found capable of dealing successfully 
with this plant in the green state. 

The withdrawal of the stimulus, however, does not appear to 
have damped inventive ardour, for- the subject was still pursued 
in many directions. Nor can we wonder at this when wo re- 
membflr the value of the fibre as regards strength. This was 
shown in the case of some rheea fibre from Assam experi- 
mented with in 1852 by Dr. Forbes Boyle, which, as compared 
with St. Petersburg hemp, was in the ratio of 280 to 160, while 
the wild rheea from Assam was as high as 343. But, above 
and beyond this, rheea has the widest range of possible appli- 
cations of any fibre as shown by an exhaustive report now 
before us on the preparation and use of rheea fibre by Dr. 
Forbes Watson, published in 1875, at which date Dr. Watson 
was the reporter on the products of India to the Secretary of 
State at the India Office. Amongst the fibres which already 
enter largely into textile manufactures, flax is perhaps the one 
which possesses the most extended range of application — from 
the roughest canvas and cordage to the finest lace ; yet the 
rarv^f of rheea is even greater still. Dr. Watson points out 
that this is duo partly to the superlative degree in which it 
possesses certain qualities, such as fineness, strength, and lustre, 
not usually associated in the same perfection in any single fibre, 
and partly to the curious intermediate position which it holds 
between the usual vegetable and animal fibres. Although a 
vegetable fibre, its hairiness assimilates it to wool, and its gloss 
and fineness to silk. The resemblance to wool rheea shows in 
common with other nettles — ^the Neilgherry nettle, for instance, 
which is, however, so very rough and hairy that it could never 
conmete with smooth fibres such as flax, whereas rheea can be 
rendered fit for either use. Thus rheea combines the whole 
range of applications of hemp, to which it is superior in almost 
every respect, with almost the whole range of the uses of flax, 
excepting, perhaps, its use for body linen, together with certain 
other uses for wnich only the animal fibres, wool and silk, have 
hitherto been employed. Amongst others who have so^ht to 
render China ^ass available for the spinner is M. A. lavier, 
and he succeeded about a year ago in solving the question of 
decortication in the green state in a satisfactory manner. M. 
Favier’s process^the experiments with which were reported by 
us at the time* — consists in subjecting the plant to the action of 
steam for a period varying from ten to twenty-five minutes 


* Fide ISON, Vol. ZX., page Sa 


MOTIfiS, QUfiRlES AMD EXTRA0T8. 


81 

according to the length of time the plant has been cut. After 
steaming, the fibre and its adjuncts were easily stripped from 
the wood. The importance and value of this invention will be 
realised when it is remembered that the plant is cultivated* at 
long distances from the localities where the fibre is prepared for 
the market. The consequence is that for every hundred weight 
of fibre about a ton of woody material has to be transported. 
Nor is this the only evil, for the gummy matter in which the 
fibre is embedded becomes dried up during transport, and the 
separtion of the fibre is thus rendered difficult and even impos- 
sible, inasmuch as some of the fibre is left adhering to the 
wood. It will thus be seen that M. Favier’s process greatly 
simplifies the commercial production of the fibre up to a cer- 
tain point, for, at a very small cost, it gives the manufacturer 
the whole of the fibre in the plant treated. But it still stops 
short of what is required in that it delivers the fibre in ribands 
with its cementitious matter and outer skin attached. To re- 
move this, various methods have been tried, but, as far as we 
are aware, without general success — that is to say, the fibre 
cannot always be obtained of such a uniformly good quality as 
to constitute a commercially reliable article. The fact is, at- 
tention has boon too largely given to mechanical methods of 
manipulation and too little to chemical processes. 

Seeing, then, that decortication had been successfully accom- 
plished without the aid of machinery, it occurred to Messrs. 
G. W. H. Brogden & Co., of Gresham Ilouse, London, who liad 
interested themselves in M. Favier’s invention, that the process 
of utilisation might be carried forward in a similar manner— 
that is, without mechanical aid. To this end, they submitted 
the matter to the distingui&hcd French chemist, Professor 
Fr^my, Member of the Institute of France, who is well known 
for his researches into the nature of fibrous plants and the ques- 
tion of their preparation for the market. Professor Fremy 
thoroughly investigated the matter from a chemical point of 
view, and at length brought it to a successful and what ap- 
pears to us, on investigation, to be a practical issue. And here 
we may observe that one great bar to previous success was the 
absence of exact knowledge as to the nature of the constituents 
of that portion of the plant which contains the fibre, or, in 
other words, the casing or bark surrounding the woody stem of 
the rheea. Professor Fr^my therefore commenced to investi- 
gate in this direction, and, as determined by him, the casing 
consists of the cut'ose, or outer skin, within which is the vas- 
culose containing the fibre and other conjoined mbtb^r known as 
cellulose, between T^hich and the woody stem is the pectose or 
gum which causes the skin or bark as a whole, fibre included, 
to adhere to the wood. The Professor next proceeded to 
ascertain the nature of these various substances, and in*'the 
result he found that the vasculose and pectose were soluble 
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in an alkali under certain conditions, and that the ceHulose 
insoluble. He then sought a method of releasing tho fibre 
from its imprisonment, which object he effects by dissolving 
out the cutose, vasculoso, and pectose by a very simple process, 
obtaining the fibre clean and free from all extraneous adher- 
ent matter and ready for the spinner. In order, however, to 
ensure as a result a perfectly uniform and marketable article, 
the Professor uses various chemicals at tho several stages of 
the process. These, however, are not administered haphazard 
or bv rule of thumb, as has been the case in some processes 
benrin^ in the same direction, and which have consequently 
failed In the sense that they have not yet taken their places as 
commercial successes. Professor Fremy therefore submits the 
plant which he has to treat, to careful examination, and, ac- 
cording to its nature and tlie character of its components, he 
determines the proportions and nature of the various chemicals 
to be employed at the several stages. The possibility of failure 
thus appears to be eliminated, and tho production of a fibre of 
uniform and reliable quality, no longer roraaiiis a mattei of 
chance, but is rendered a comparative certainty. Tho success 
of the two processes of M, Favier and M. Fremy having been 
assured experimentally, it was determined i.o combine their 
working in one continuous operation. Machinery was therefore 
put up in France on a scale sufficiently large to fairly approxi- 
ma^^ to practical working, and to demonstrate the practicability 
of ihe combined inventions. The experimental works are situated 
in the Route d’Orleans, Grand Montrougo, just outside Paris, 
and a series of demonstrations were recently given there by 
Messrs. G. W. H. Brogden & Co., of Gresham House, London. 
The trials "were carried out by M. Albert Alfroy under the 
supervision of M. Urbain, who is Professor Fr^my’s Chief 
Assistant and Co-patentee, and were attended by Dr. Forbes 
Watson, Mr. C. E. Oollyer, Mr, C. J. Taylor, late Member of 
the General Assembly, New Zealand, Mr. Healy (lately from 
India), M. Bar be, M. Favier, Mr. G. Brogden, Mr. Casper, Mr. 
Perry F. Nursey, C.E., and a number of other gentlemen repre- 
senting those interested in the matter under consideration. 

The trials extended over several days, and wore most interest- 
ing, involving as they did the combined processes and their ap- 
plication to rneea grown in France and England. The French 
plants treated were grown at La Reolle, near Bordeaux, whilst 
the English specimens were grown at Strathfieldsaye by the 
Duke of Wellington, who has taken an active interest in the 
question at issue for some years past. The English rheea was 
&ken by Dr, Forbes Watson, who carried out some special ex- 
periments with it. One of the objects of Dr. Watson^s experi- 
ments was, by treating rheea cut at certain stages of growth, to 
escArtain at which stage the plant yields the best fibre, and 
consequentty how many crops can be raised in the year with ihe , 
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best advantage. This question has often presented itself as one 
of the points to be determined, and advantage has been taken of 
the present opportunity with a view to the solution of the ques- 
tion. Mr. C. J. Taylor also took with him a sample of ifew 
Zealand flax, which was successfully treated by the process. In 
all cases the rheea was used in its green state and was compara- 
tiveljr freshly cut. As carried out at Montrouge the process 
consists in first treating the rheea according to M. Favier’s in- 
vention. The apparatus employed for this purpose is very simple 
and inexpensive, consisting merely of a stout deal trougn or box 
about 8 feet long, 2 feet wide, and 1 foot 8 inches deep. The 
box has a hingoa lid and a false open bottom, under which steam 
at a low pressure is admitted by a perforated pipe, there being 
an outlet for the condensed water at one end of the box. Into 


this box the bundles of rheea were placed, the lid closed, steam 
turned on, and in about twenty minutes it was invariably found 
that the bark had been sufficiently softened to allow of its being 
readily and rapidly stripped off by hand, together with the whole 
of the fibre, in what may be called ribands. Thus the process of 
decortication is effectively accomplished in a few minutes, instead 
of requiring, as it sometimes does in the retting process, days 
and even weeks, and being at the best attended with uncei^inty 
as to results, as is also the case when decortication is effected by 
machinery. Moreover, the retting process, which is simply 
steeping the cut plants in water, is a delicate operation, requir- 
ing constant watching, to say nothing of its serious inconveni- 
ence from a sanitary point of view on account of the pestilential 
emanations from the retteries. In fact, retting is considered by 
some as wholly inapplicable to rheea, as the fermentation is so 


rapid and energetic that it may easily become destructive to the 
fibre. Moreover, the tops of the items are much more tender 
than the lower and more woody portions, so that the upper 
parts stand a chance of being over-retted, and the fibre entirely 
spoilt before the lower thicker woody sticks have been attacked 
by fermentation. The same difference may also occur in the 
stems themselves, some in the same crop being slender and 
succulent, whilst others are much more fully developed and 
woody. But to return to the process, decortication by steam 
having been effected, the 'Work of M. Favier ceases, and the 

E recess now carried forward by M. Frdmy. The ribands 

aving been produced, the fibre in them has to be freed from 
the sarronnding mucilaginous secretions. To this end, after 
examination in the 'laboratory, they are laid on circular metal 
trays, whioh are placed one above the other a short distance 
apart in a vertical perforated metal cylinder. When charged 
this cylinder is ph/oed within a strong iron cylinder containing 
a known quantity of water, to whioh an alkali is added in oer« 
tain proportions. Within the cylinder is a steam coil dor 
heating the water| and| steam having been turned on, the tenn 
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perature is raised to a certain point, -when the cylinder is cloeed 
steam-tight. The process of hoiling is continued Vijder pieff- 
sure until the temperature — and consequently the steam pressure 
— within the cylinder has attained a high degree. On the com- 

E letion of this part of the process, which occupies about four 
ours, and upon the careful carrying out of which tUe succesB 
of the whole mainly depends, the cementitious matter surround- 
ing the fibre is found to have been transformed into a substance 
easily dissolved. The fibrous mass is then removed to a centri- 
fugal machine, in which it is deprived of its surplus alkaline 
moisture, and it is then placed in a weak solution of hydro- 
chloric acid for a short time. It is then transferred to a bath of 
pure cold water, in which it remains for about an hour, and it 
is subsequently placed for a short time in a weak acid bath, 
after which it is again washed in cold water, and dried for the 
market. 

It is a very easy thin^ to watch and detail the various operas 
tions connected with this ingenious process, but it can afford 
no indication of the amount of time and labour, mental and 
physical, expended npon it in bringing it to its present successful 
issue. This indication, however, was afforded to those who 
followed the operations at Montrouge by a highly interesting 
visit to the government laboratory in Paris, of which Professor 
Fremy is Chief and M. Uibain and where those 

gent]-»men explained the details of their process and made their 
visitors familiar with the progressive stops of their investigations. 
There they were shown the various constituents of the bark — 
taken as a whole — of the rheea, as well as numerous samples 
of the fibre produced by the processes we have described, many 
of which had the most delicate silky appearance. The visitors 
also proceeded to Louviers, near liouen, where a factory has 
been acquired, in which there is machinery already erected for 
preparing the fibre according to the processes we have described 
at the rate of one ton per day. There is also machinery for 
spinning the fibre into yarns. 

Such, then, are the means by which it is expected the China 
grass win be enabled to compete successfully with other fibrous 
plants. ^ The results of the combined processes justify this 
expectation, being, so far as they go, eminently satisfactory. 
If generally adopted, they will not only enable the fibre to be 
produced at a much lower cost, wnd muon better in quality than 
hitherto, but they will doubtless lead to the successful utihsation 
of vast tracts of eligible land for the cultivation of China grass, 
land upon which, up to the present, its cultivation would not 
pay on account of the heavy cost of transport from the field to 
the works. The successful issue would prove a boon to India 
and our Colonies, whilst the industry mi^ht also bo pursued 
mafth nearer home ewing to the adaptability of the plant to a 
'vride range ot dimate. it appaaxs to be the solution of a great 
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indnstrial problem, and we hope to see the new industry to 
which it points fully developed. 

The problem of the mechanical preparation of rheea fibre — 
which is practically identical with China grass — ^has for many 
years past occupied the attention of engineers and inventors, 
but until very recently its solution appeared as far off as it was 
at the commencement of the present century, when the ques- 
tion was first taken up by the Government. Endeavours have 
long been made in various directions to utilise this plant for 
the production of textile fabrics, but without general success, 
owing to the difficulties attending its profitable decortication. 
Four times within the present century has rheea been the 
subject of official action, while within the last fourteen years 
a prize of £5,000 has been twice oftered by the Indian Govern- 
ment, twice competed for, and twice withaniwn in consequence 
of all the mechanical means submitted for trial having failed 
to meet the requirements of the Government. We have, how- 
ever, recently nad an opportunity of inspecting the working 
of a machine which appears most effeetuaUy to dispose of the 
question. It separates the fibre from the woody stem of the 
green rheea, and at the same time cleanses it from all extrane- 
ous adherent matter, producing it in good condition for the 
market, and this w ithout any previous or subse(|uent treatment. 
This machine is the invention of Mr. H. 0. Smith, and is 
manufactured by Messrs. Death and Ellwood, of Leicester. It 
consists of a cast-iron framing about 3 feet high, 2 feet wide, 
and 3 feet deep from front to back, carrying a revolving drum 
about 18 inches in diameter and 12 inches wide. The drum is 
fitted with a series of Waters which pa^'S near to the edge of a 
feeding table about 12 inches wide, the drum being covered in 
with an iron hood. From beneath the feeding table a thin 
sheet of water is made to play in a constant stream against the 
drum at a certain pressure and angle, and this constitutes the 
whole of the apparatus. The fibrous plants are fed in by hand 
on the feeding table, and are simply held up to the beaters by a 
cushion or backing of water, by which means the whole of the 
extraneous matter is removed, and the fibre produced in a 
remarkably short time and in excellent condition. The secret 
of success is undoubtedly due to the backing of water, which 
offers a yielding medium for holding up each and every fibre^ 
individually, to the action of the beaters. 

The machine has been invented about a year, and several 
have been made and sent out to India, where they are now 
doing good work upon various kinds of fibrous plants. It does 
not, however, appear to have hitherto occurred to anyone to try 
the effect of the machine in preparing the fibre of the rheea 
plant. This was probably on account of the woody nature of 
the rheea stalk, which, it might be assumed, would cause dam- 
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ftfre to the fibre if the stalk were beaten in a macbkxe rtui^iilg 
at a high velocity. A few weeks since, however, the machine 
was brought under the notice of Dr. Forbes Watson, who, from 
his long practical acquaintance with fibrous plants, at once 
conceived the idea that with the water backing it would suc- 
cessfully treat the rheea. He therefore at once put the machine 
to the test, and found that his surmises were correct, and that 
rheea fibre could be effectually produced in a simple and speedy 
manner. A private demonstration at which we were present 
was recently given at Messrs. George Jennings’s Works, Stan- 
gate Wharf, Lambeth, upon which occasion tnere were present 
General Hyde, of the India the Hon. Henry Berkeley, 

Mr. C. E. (Jollyer, and the representatives of some of the lead- 
ing firms in the fibre trade. The experiments were conducted 
by Dr. Forbes Watson, and consisted primarily in the treatment 
of some rheea grown in England, as well as other stalks of 
rheea grown in France. It should be observed that in practice 
the rheea would be treated freshly cut and in its green and 
juicy condition. In the present instance, however, the English 
stalks were cut on the 30th of October, and although they had 
been as far as possible preserved green, they were not of course 
in a condition to justify the oxj)ectatiou of the best results. 
But notwithstanding this they were all successfully treated, the 
fibre coming out much better than had been anticipated. In 
one the tests 115 stems of the French rheea were treated 
by the operator, and the fibre produced clean and free from 
all adherent articles in three and three-quarter minutes, thus 
showing the rapidity with which the work can be carried on. 
Besides the rheea several varieties of fibrous plants were put 
throughjthe machine, including the Fourcrqya giganteay an In- 
dian aloe, the Sanseveira zeyhmicay or bowstring hemp, as it is 
called by the natives, the yucca, and the Phormium tenax or 
New Zealand flax. All these were successfully treated, and, 
considering that none of them were freshly cut, and that, more- 
over, they were garden specimens of the various species, the 
fibre left the machine in a clean and satisfactory condition. 
It was thus amply shown that the solution of the problem of 
the mechanical preparation of rheea fibre had been at length 
effectually solved. The opinion of several experts in the matter 
of fibres was that the treatment of the rheea ^lant had been 
fully and fairly accomplished. The invention is in the hands of 
Mr. C. E. CoUyer, of 141, Fenohuroh Street, London, who 
showed the visitors some samples of fibre of the Sanaeveira 
z^lanka and the Fourcroga gigantea which had been prepared by 
the machines in India and sent over in bales b^jj" Messrs. Staines 
and Co., of Coimbatore, Madras, and with which the fibre lust 
prq^uced from the same species of plant compared favourably, 
considering the unfavourable circumstances, already referred to, 
under whi^ the demonstration was carried out.— iron. 
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Dbad Branches detrimental.— I have been asked whether 
the statement lately going the rounds of the American papers 
that ** a dead branch on a tree makes almost as great a strain 
on the main plant for moisture as does a living one'^ is accurate 
or not. The statement is coupled with another referring to its 
practical application in tree culture, the conclusion being that 
every dead branch “should be at once cut away.” Briefly it 
might be answered that the first statement is true in the main, 
and that, without any doubt at all, the conclusion is a wise one, 
and ought to be followed in practice. To explain this matter 
will take considerably more space, and in order to understand it 
we must go to vegetable physiology and enquire into the nature 
of the evaporation of water from plants. It was long supposed 
to be a physiological process, and was considered to be entirely 
diffSerent from ordinary physical evaporation. As long as this 
view was held the process was called transpiration, to distinguish 
it from the physical process. The breathing pores, the stomata, 
which occur in the epidermis of all leaves in great numbers, 
were supposed to be organs of transpiration, which was consider- 
ed to be one of the most important functions of the leaf. 

Within a few years, however, oar knowledge of these matters 
has been greatly increased, and we now know that the escape of 
water from the leaf does not differ in any way from the evapora- 
tion of water from any other moist surface. A leaf is a mass of 
cells, every one of which is gorged with watery matter, which in 
a dry atmosphere, as a matter of course, tends to escape. The 
epidermisj composed of dryish impervious cells, which entirely 
surrounds the watery cells of the leaf, would prevent almost 
completely the evaporation of water from the latter were it not 
for the breathing pores before mentioned. These pores are for 
permitting the free ingress and egress of gases, particularly 
oxygen, carbonic acid, and probably, also ammonia. Now, when 
the pores are open for their legitimate purpose, it happens that 
more or less water escapes if the air is dry. If the air happens 
to be very moist, the loss of water through the breathing pores is 
very little, or even none at all.* 

We may put it in this way : The leaf loses water simply be* 
cense it is a watery structure; its epidermis is designed to 
prevent this loss, and the breathing pores with their power of 
opening and closing are for the same purpose. A leaf instead 
of being an organ of evaporation is actually a structure in which 
evaporation is quite successfully checked. Careful experiments 
made under my supervision in the Iowa Agricultural College in 
1880 by Miss Ida Twitohell, a graduate student, demonstrated 
that the evaporation from a moist piece of dead wood was 
exactly like that from a living leaf. Now, when a dead branch 


* This is coDtmdicted by McNab, ** Outlines ol Botany/’ page 100, who stAsSi 
ts the result of experiments mode by himself, that transpiration in a satavated 

Stmosphere with sns^m, u in a gieenboose, is greater than in dry air.— [BU] 
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is long enough to keep continually moist in the interior^ it w'U 
in dry air constantly lose water by eTaporation from its sulface. 
This water so lost is taken from the tree, and must have been 
supplied directly or indirectly by the living portions. Moreover, 
it must be remembered that a living branch is well protected 
against loss of water through evaporation by the epidermis 
which covers all its surface when young, or the impervious corky 
bark which is always found on it when older. When a branch 
dies, these protecting devices soon fall into decay, and the water, 
so carefully guarded by the living parts of the plant, is wasted 
by evaporation. — Prop. C. E. Besset (in the Jfew York Trir 
bune.) — Journal of Horticulture. 


Tusser Silk in Chota Nagpttii. — ^The following extract is from 
the Appendix to the Administration Bepott of the Chota Nagpur 
Division for the year 1882-83 : — 

About Rs. 89,000 worth of tusser cocoons, manufactured into 
silk, were exported from Hazaribagh to Moor<hedabad and other 
places, while from Manbhooin and Singhhoom 2,600 and 10,600 
kahans respectively of the cocoons were exported during the 
past year, against the same quantity exported from Singhhoom 
and 7,500 kahans exported from Manbhoom in 1881-82. The 
Deputy Commissioners of Singhhoom and Manbhoom are both 
of \'>J^nion that the yield of cocoons in the past year in both 
districts was very large, though the Singhhoom ryots, to whom 
I spoke on the subject, complained of the small crop they had 
got ; while the Deputy Commissioner of Singhhoom says that 
the low rate at which they wcie sold in the market prevented a 
large quantity from being exported. 

1 have for several years past been engaged in making en- 
quiries about the tusser industry, which might possibly, under 
efficient and intelligent management, become a source of great 
wealth to the Division. 

Tusser cocoons at present are grown either in the jungle tracts 
of Singhhoom and the Tributary States, or in Manbhoom and 
the villages in the east of the Lohardugga and Hazariba^h dis- 
tricts. In the jungle tracts they are grown chiefly in the jungle 
surrounding villages in which there is little cleared land, and 
the yield from these villages is yearly decreasing, as the extension 
of clearances moves the jungles nirther from the village site. 
More than once I have asked the people why they had given up 
growing tusser in these villages. They have said, “ Why, sahib, 
when we grew tusser the jungle was close to our houses, hut now 
look how far off it is. ” As native superstition requires the tu^ 
Bor grower and all his family to submit to a number of asoetio 
observances, without which a good crop cannot be expected, the 
people naturally give up growing a crop which entails so much 
trouble and long journey to the jungles, when thqr can get very 
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nearly, if not quite, as large profits from crops grown close to 
their doors without half the labour and annoyance required by 
the rules of tusser cultivation. 

In the more cultivated villages of Singbhoom, Lohardugga, 
Manbhoom, and East Hazaribagh the tusser worms are fed on 
pollarded asun* trees, some of which have been planted for the 
purpose, but the greater number are remnants of the jungle 
which once surrounded the village. The usual number of trees 
tended by each man is from 10 to 20. The average yield, as far 
as I could ascertain from enquiries made from a number of tus- 
ser-culti^ ators in Singbhoom, is about 30 cocoons per tree, though 
in a good year a tree ought to yield about 100 cocoons, so that tne 
average number of cocoons yielded by an average of 15 trees 
is about 450 ; and if the price paid be 8 annas per 80 cocoons, 
all that he and his family get for their watch of about a month, 
continued day and night, is a little more than lls. 5-8. If this 
were all that could be looked for, the number of people who 
would go through the drudgery of watching, and the minute 
observances as to cleanliness and food necessary, would be very 
small. It is only the chance of a bumper crop of 100 cocoons 
or more ])er tree that induces cultivators to try their luck in the 
trade. The number who cultivate tusser is yearly decreasing, 
and will decline very considerably in a series of years if heavy 
rain and wind should make the yield as bad as it was last year 
in Eastern Lohardugga. 

On the other hand, a largely increasing demand for tusse^r is 
springing u]) in England, and during my stay there last year I 
visited Macle^field, and spent some days with Mr. Brocklebursti 
who owns the largest silk mills in that city, and discussed the 
subject with hiiri and Mr. Wardle, who superintended the 
preparation of the dyed silks sent by the India Office to the 
Earis Exhibition, i& the head of a large dyeing firm at Iieeds, 
and has betm for years engaged in making experiments in 
dyeing tusser. 

From what I learnt from them, and from some correspondence 
I have had with Mr. Wurdle, it appears that the English silk 
firms are prepared to take any quantity of tusser waste at from 
Is. to Is. hd. a pound, but that higher prices for unreeled silk 
would not now pay in England, while at anything like present 
rates for cocoons here this price would be utterly unremunerative. 
Now they can get large supplies from China at these rates, hut 
they have no information whether these supplies will keep pace 
with the increasing demands of the trade, or whether the Cnina 
worm, which feeds on the oak-tree, is domesticated or feeds iu 
the jimgles. In the latter case the supply is not likely to be 
largely increased, and a rise in prices, if the demand still oontt* 
nues, may, if the work of production could be reduced, make the 
export even of Indian tusser waste pay. 


* Tsrminalia Um$nto$a. 
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The China tnsser silk is naturally white, and doe^AQt recpdre 
bleaching, whereas it is a very difficult matter to bleach the 
Indian tusser. The latter is therefore much more expensive than 
the Chinese for all white silks, and can only compete with it at 
present prices in dyed goods and those of its natuial colour ; 
but Mr. Wardle writes to me on the 10th March this year — “ I 
should be much delighted if Indian tusser could replace Chinese ; 
I find it is preferred by the spinners.” But except when used 
as waste, he says — “ It must be reeled where labour is cheap, ” 
as it will not pay for reeling in England. 

The price of reeled China tusser given by him in the letter 
abov(^ quoted is from 5«. to 5fi, 6d. per pound ; but to make a 
pound of silk according to Major Oousinaker’s experiments re- 
quires an average of 436 cocoons ; and though the cocoons of 
Chota Nagpur are larger than those of Bombay, where Major 
Cousmaker^s experiments were made, yek as far as I learn from 
enquiries among the natives, his e‘'timate must be considered to 
represent very fairly the outturn from cocoons in this country. 
At the rate of 8 annas for eighty cocoons, the cost of obtain- 
ing a pound of silk would be more than its. 2-8, or about the 
price of th(^ best reeled China silk at home without the cost of 
reeling. Therefore, before even reeled tusser can pay exporters 
well, tie price at home must be increased, or the cost of produc- 
tion must be materially reduced. Feeding tusser worms on asun 
tree<i will never pay, as the trees cover a large space, and the 
yield of the number of trees which one or one family can look 
alter is very small ; but if rv'ot'^ could be induced to plant hedges 
of Lageratresmia indica (a shrub on which Major Cousmaker su^ 
cessfully reared cocoons in Bombay) in the gardens close to their 
hou'^es as they now plant opium and vegetables, the yield of 
cocoons could be very largely increased. On an acre of wide- 
spreading asun trees only about 440 trees, yielding an average 
crop of about 13,000 cocoons, could be grown ; whereas Major 
Cousmaker has reared an average of 20,205 cocoons to the acre 
on Lageratrcemia, and probably more could be reared on hedged 
close to a ryot’s house and constantly looked after by himself and 
his family. But of course the ryots will not do this without the 
hopes of a large profit, and they must therefore be able to get 
from the small patches of LagerstrcBmia they can plant in their 
gardens more than they now get from the few asun trees they 
can look after. If a man now gets an average of only about 
Rs. 5-8, and the industry is declining, it will require at least an 
average receipt of Rs. 8 to make the cultivation fairly popular ; 
while, if it could be increased to Bs. 10, the number of tussOT 
cultivators would be very largely increased, but only if a family 
can look after about an acre oi hedge planted about two feet 
apart, and it is only by experiment t^t an area a family can 
loolf after can be ascertamed. In order to make a profit on 
reeled silk at present prices, it would, considering the expenses 
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of setting np and maintaining filatures 'with reeling machines, 
added to those of siipervi'^ion an<l transport, be necessary to be 
able to buy the cocoons at not more that 2«. or lie. 1 for the 
quantity required to make a pound of silk. This would be about 
in round numbers 440 cocoons, or 110 for 4 annas — a price 
much less than that now given ; but if, on the other hand, the 
average yield could be raised to 20,000 cocoons an acre by sub- 
stitutmg Lagei'stropmia hedges for asun trees, a ryot could on 
one-fifth of an acre procure cocoons which he would sell for 
nearly Rs. 10 at the filature. 

Here, however, another question would arise— Could a ryot 
and his family look after more than one-fifth of an acre ? and if 
they could not, I very much doubt whether the prospect of get- 
ting only Rs. 10 would be held by the more Qpterprising ryots, 
such as Kooiries and Koormis, who would alone undertake the 
cultivation of a Lager strwmia plot, to be sufficient to compensate 
them for their trouble, especially as the cocoons must be brought 
to the filature before this price could be got. 1 am afraid tnis 
would detract greatly from the attractions which the receipt of 
Rs. 50 for the crop grown on an acre would present if tusser 
only required the care requisite for ordinarv crops. Therefore, 
even supposing that a pioneer of the trade did appear possessed of 
the verv sure qualities necessary to overcome prejudices of the 
ryots, the capital necessary to make a profit after many failures 
and a patience not easily discouraged, the success of his endeavours 
would be doubtful ; but if he did succeed, I believe that owing to 
the increasing demand for tusser he would make a large fortune, 
pro'vided the facilities for increasing production in China are not 
greater than those in India ; and as one successful experimentalist 
would find his example followed by many others, the wealth of 
the country would be enormousljr increased by a large and pros- 

S erous trade, which would, owing to the cheapness and abun- 
ance of labour which the country will probably always furnish, 
and the probable absence of competition from other countries 
if Chinese tusser is once beaten out of the market, be likely to 
be permanent. 


Fobbstbt at Home and Abroad.— Yast as the available miner- 
%1 wealth of the world undoubtedly is, in utilising such items 
of it as coal and iron, there is the disquieting feeling that eyery 
yearns consumption is a slice irretrievably gone from the whole. 
With timber the case is different, for if the advice^of the old 
laird of Dnmbiedvkes to his son, ^^to be aye sticking in a tree, 
for it will grow wiiile you are sleeping,” be adequately followed, 
a perennial supply of wood is assured. If this planting of trees 
hak been too much nejglected in the past, it is so far due to &e 
fact that for a long period re-afforesting was not only unndbes* 
sary but misohievoiif* The forests got, by ever so many ages. 
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the fitart of man in the struggle for possession of the earth's 
surface, and since the advent of man he has had tbx&om^ to 
win back the soil from the primeval forest. Trees, however, 
play an important part in the general economy of the globe, and 
the preservation of an adequate amount of forest is as essential 
to human interests as is the removal of the remainder. Timber 
is everywhere a prime necessity for constructive purposes, and 
in most parts of the world it is me only fuel. Equally import- 
ant is its climatio influence. Although not increasing the 
rainfall, forests husband the rain after it has fallen, and so pre- 
vent its too rapid flow from the soil. They thus help to regulate 
tho flow of rivers and to prevent disastrous floods, whSe by 
checking evaporation they modify the temperature. They fur- 
ther protect the soil from denudation, especially on mountain 
sides, which, exposed to rain and torrents, soon gets washed 
away. It has only been by sad experience that those climatic 
effects of disforesting have been discovered. Turkey, Italy, 
France, and Bpain have all suffered severely from the denuda- 
tion due to the destruction of the forests which onuo clad their 
mountain slopes, and historians have attributed the decadence of 
Spain largely to this cause. The barrenness of tho once fertile 
Palestine, of Syria, and of Cyprus has been brought about in 
the same way, while the famines of India and China can be 
much more certainly traced to the disappearance of their moun- 
tain forests than to the coming or going of sunspots. While 
many coimtries have thus reduced their area of forest below 
what is absolutely required lor tho maintenance of the best 
physical conditions, as large a number find the home supply 'if 
timber inadequate for their economic wants. Great Britain thus 
imports most of its timber, and the same is true, though to a 
much less extent, of the principal European nations. The chief 
sources of timber supply are Scandinavia, Russia, and North 
America. The last is still comparatively rich in primeval forest, 
but forest fires, the browsing of cattle and consequent destruc- 
tion of seedlings, and tho growing demand for timber by the 
Americans themselves for industrial purposes, are bringing the 
time within measurable distance when the New World will have 
need for all its forests. If proof of this were required, it is to 
be found in the fact that at the present time the forest acreage 
of tho United States is less than a fourth of the total surface— a 
smaller proportion than is found in Russia, Sweden, and Austria, 
and about the same as that in thickly-peopled Prussia. It was 
also noted in these columns a few days ago with regard to 
Oai^da that the consumption of coal had doubled in eight ^ears, 
owing partly to tho great and increasing scarcity of wood in the 
settl^ districts. The timber exporting countries of Europe are 
believed to have already reachea the Emit of their capacity in 
this respect. With an ever-increasing demand for tober, ftere- 
fore, the prospect that the supply will keep pace with it is not 
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reasstiring. Certain it is that in the future more attention will 
have to be paid to the formation and management of woods, 
and to the utilisation for this purpose of waste lands, if the 
future progress of civilisation is not to be impeded by the 
Boaroity of timber. 

Witn its moist climate, its abundance of coal, and its great 
facilities for importing timber, Britain does not greatly fed the 
inconvenience of depending on other countries for its wood 
supplies, and consequently it has given little attention to the 
growing of timber. Less fortunate in these respects, Continent- 
al nations have been led by the force of circumstances to study 
the science and practise the art of forestry with a devotion 
altogether unknown in this country. In Germany and France, 
for example, a forest is regarded as so much capital, repre- 
sented by so many cubic feet of wood, while “ the amount of 
wood ” — to quote from a recent paper by Colonel Pearson — 
“produced each year by its growth represents the interest 
thereon, and, in fact, is the revenue of the forest/’ A quantity 
of timber equal to the annual increase of wood can, therefore, 
be cut down without diminishing the original volume of wood. 
That the greatest ]>ossible revenue may be obtained, Continental 
foresters see that the productive powers of the soil are utilised 
to the utmost, also that the annual revenue of wood is taken 
from the ground in the w'ay that shall least interfere with the 
continuous growth of the forest. In this latter matter the Eng- 
lish differs from the Continental practice. In this country it 
is the usual custom to cut down the mature crop and to plant 
again ; on the Continent the annual revenue of timber is obtain- 
ed by cutting down a tree here and another there, the gaps 
thus caused in the forest being left to be filled up by seedlmgs 
naturally sown. The thoroughness which characterises the 
management of the timber crop in '^uch countries as Germany is 
seen in the accurate maps that are prepared of the vaiTlous forest 
districts, with accompanying descriptions of the kind of timber 
and of the age of the trees in each. There is thus not a tree in 
any of the woods, big or small, that is not recorded, and that has 
no% its future marked out for it in the working plan of the 
forest of which it belongs. The intelligence displayed in the 
management of Continental forests is due to the excellent train- 
ing received by those in charge of them in the Schools of Fores- 
try. These were founded in Germany so early as the year 1717, 
and now they are to be found in every important European 
oountty except Britain. Austria, according to a recent returm 
possesses nine of these schools, each with its director and a staff 
of professors numbering from two to twelve. The small King* 
dom of Baxony has its forestry academy, with ten professors 
and assistants. Prussia has three such institutions, with a totid 
professoriate of 29 ; while there are no fewer than six classes 
of forestiy in the Unirersiiy of Munich. France has Iswer 
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forestry schools, but in the great institution at Kauov^ foun««d 
in 1824, she possesses prob^ly the best specimen flf its kmd in 
the world. Russia has four such schools, while Italy, Denmark, 
Sweden, Switzerland, and even Spain, have each at least one 
establishment for the training of foresters. The course of in- 
struction is, as a rule, extensive and thorough, for, besides forest- 
culture, it usually includes such subjects as botany, zoology, 
entomology, mineralogy, geology, and chemistry, besides geodesy 
and draughting. Candi<mt6s for admission to those forest acade- 
mies are selected with great care, only those who have attained a 
high standard of education, and who are able to maintain them- 
selves throughout their course of study, being admitted. The 
result, according to a recent account of German forestry, is that 
a thorough forester in Prussia is an adept in natural history 
relative to forests and their inhabitants, at the same time a 
geologist, botanist, and chomi'^t, and the possessor of a good 
general knowledge of the laws of hk country. He knows every 
foot of land in his district ; at the various stations he notes the 
rainfall, the force and direction of the prevailing winds, their 
humidity and dryness, the temperature, &c.*’ 

The neglect of forestry in Britain, as shown in the total 
absence of schools of forestry, is all the more remarkable from 
the fact that a demand exists for the education such schools can 
alone supply. A knowledge of forestry is required by candi- 
datjij for tne Indian Forest Service, and to obtain it men 
are sent from this country to study at the French academy in 
Nancy. It is a fact that the British Empire presents the most 
extensive forests of any country in the world, these having in 
area of 340,000,000 acres, and already the need of proper forest 
management is heii^ felt throughout our vast foreign and colo- 
nial possessions. conservation of the forests of India, and 

the re-aflTorosting of tracts that have suffered from the injudicious 
removal of timber, now forms one of the most important de- 
partments of Indian administration. The Government of the 
Cape has lately become alive to the necessity of preserving its 
forests, and, for lack of a properly-qualified Ei^lish forester, 
they have had to give the appointment of Forest Commissioner, 
with a salary of £800 per annum, to a Frenchman, who does 
not even know our language. The forests of Cyprus have also 
recently been put under charge of a French forester. With 
India and the Uolonies to suppty, a British School of Forestry 
ought to be one of the most flourishing educational institutions 
in the country. The demand for foresters at home is certwnly 
not great. Scarcely 4 per cent, of the acreage of Great Britain 
IS covered with wood, and not per cent, of Ireland, ^ com- 
pared with 16 per oent. in France, 23 in Prussia, 31 in Austriaj 
and 42^ in Russia. This, however, is no reason why the little 
have— and 2i00,000 is not so contemptible an acreage of 
forest, after irfUnsliould not be laid out and managed to the best 
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advantage. With the exception of 125,000 acres of Crown 
forests — Windsor Park, New Forest, and the Forest of Dean— 
which are under careful management, all our woods and plantar 
tions, are in the hands of private owners. That judicious, and 
consequently profitable management of these has been the ex- 
ception is not surprising, since the owners, without instruction 
themselves in the science and art of forestry, have not been able 
to obtain the services of properly trained foresters. The ques- 
tion also arises whether our acreage of wood could not be con- 
siderably and profitably increased. It would be obviously 
foolish to plant timber on land that might be put to better use, 
but there are, as was pointed out by Sir J. Lubbock lately in 
the House of Commons, in Scotland and Wales alone from 5 to 
6 millions of acres of land at present almost valueless, and much 
of which, especially on the sides of hills and slopes, might, in 
the opinion of competent authorities, be advantageously plant- 
ed with trees. Ireland is one of the least wooded countries of 
Europe ; it has, however, extensive waste lands, which from 
their situation and character would never repay the cost of 
reclamation for purposes of tillage. These might by re-aftbrest- 
ing be brought to yield a large revenue, to the great benefit of 
the sister isle. What may be done in this way, at a com- 
paratively small cost, was lately shown by Viscount Powers- 
court in a letter to the Timesy in which he gave particulars of 
the planting of 1000 acres of wood on a hitherto waste part of 
his estates in county Wicklow. The profitable working of the 
present woodlands would, however, prove the strongest induce- 
ment to proprietors to plant timber on their waste lands, and 
nothing would more hasten such a consummation than the 
establishment in this country of a thoroughly equipped school 
of forestry, from which men competent to form and manage 
forests could be obtained. Apathy, bom of ignorance, is, it 
must be confessed, the attitude of the British public on the 
question of forestry education. Probably no better method of 
enlightening the country as to the aims and methods of scientific 
sylviculture could have been hit upon than that of holding a 
great International Forestry Exhibition, — Weekly Scotsman. 


Belize. — ^An interesting article concerning the topography, 
climate, and industries of Spanish Honduras, written by one of a 
party of Americans during a short trip into the interior, was re- 
cently given in the New Orleans Lumberman. We make the few 
following extracts concerning the Mahogany indtist^ of the 
country : — Belize is the largest port on this side oi Central 
America, says the writer, and the largest export port for maho- 
gany. The exports of mahogany last year equalled 5,000,000 
superficial feet, and it is.cstimat^ that during the current year 
the amount ^ill reach 7,000,000 feet. One-half of this is 
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handled by the Belize Estate Company. The weight of 
mahogany is estimated at 5,000 pounds to the l,00Cf ^uper^ial 
feet, and about 10 per cent, less when seasoned. The freight 
to England is ten dols. per ton. We visited one church which 
has an altar made of seventy different kinds of native woods, 
all of which were very beautfful and susceptible of a fine finish. 
We afterwards visited a native cabinet shop which was of the 
most primitive style imamnable. Whip saws were used for 
sawing timber. A Mr. Kindred, long engaged in trade, in- 
formed us that his firm hauled their wood from 6 to 10 miles 
on carts, also ran some wood a long distance through ditches 
and canals. One log, recently handled, had to be hewn down 
from 7 feet in diameter in order to float it in their canal to 
market, wasting fully three-sevenths of the log. 

The streets of Belize are narrow and irregular, but are kept 
very clean. The police are hlackmc'ii. The hush is very dense 
and hunters are sent out who mark the trees, and put a corre- 
sponding mark on a stick they carry, getting paid 50 cents a 
tree for every one they find. Wages average from 10 dols. to 
12 dols. a month and “found.** The wood is all shipped to 
English markets, bringing now from 120 dols. to 300 dols. per 
1,000 feet. Dishonest measurements and low prices prevent 
them from shipping the wood to United States markets. 

When we reached Livingston we went ashore with a Mr. 
ForrC^ mahogany cutter, who handles about 500,000 feet annually. 
He gets his timber out entirely by manual labour ; hauling it 
on skids by the natives from one-fourth to half a mile, floating 
it to the port. 

We arranged to take a trip up the Ulna Biver to Santiago. 
We went about 50 miles the first day through an almost un- 
broken wilderness of tropic foliage and scenery. The soil is a 
rich, dark loam, and looks capable of producing to an unlimited 
extent. Followed a mahogany road about a mue into the woods. 
Found the road good and the land very rich, and mainly level, 
covered mostly with a growth of small corosa palm, and very 
easily cultivated, and ought to be cleared at a cost not exceeding 
5 dols. per acre. The IJlua passes through the great plain of 
Lula, wnich is about 70 miles long and 30 miles wide, and has 
been formed by the washings of ages from the mountains that 
snrrotmd it, making one of tne richest and most productive soils 
on the earth*s surface ; everything being planted by simply 
cutting down and burning the bush, then making a hole with a 
sharp stick and dropping the seed into it. 

About 65 miles up the river we came to the village of 
Urraco, situated on a nigh bluff. The entire village turned out 
to greet us, some naked, and the balance but thinly clad. A 
mahogany bank is located here, and we saw several fine logs 
squared ready to ship. A novel sight seen here was eight men 
running a cross-cut saw cutting the end of a log, and i£e ninth 
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man standing on tho log bossing the other oigbt. Two men had 
hold of the mndlos, one at and the other six, three on 
each side^ wore pulling ropes attached to the handles of the 
saw. 

We passed several mahogany banks and rafts during the day 
and at dark tied up at Plya Padre, near the mahogany bank of 
Mr. Bain. His foreman informed us that in 1882 they cut 500 
logs, 200,000 feet, and expects to cut 600 logs this year, equal 
to 250,000 feet, at a cost of 12,000 dols. He employs forty 
men in the winter and twenty in the summer. 

While the boat was taking on mahogany blocks for fuel, wo 
took a stroll of about 2 miles into the woods over a well-con- 
structed logging road. Saw stumps of several mahogany and 
cedar trees that had been cut, and found that the oft^repeated 
statement that from 10 to 15 feet of the choicest timber w^as left 
in the stump and entirely wasted is false, and that, on the con- 
trary, the trees were cut within from 3 to 6 feet of the CTound 
on an average, and only when an occasional tree would grow 
with long and narrow roots (similar to cypress knees) i^ove 
ground were the stumps of greater height, and in such cases but 
Ettle valuable timber was left standing. 

We all rode over to see Lake Yojoa ; by riding to the top of 
a high peak we got a full view of the lake, which is about 20 
miles long and 10 miles wide, and, with the exception of a 
small valley at each end, is surrounded by mountains 1,200 to 
1,500 feet nigh. The lake is surrounded by dense woods on all 
sides, exceptiug*about 10 miles of the shore on the north-east 
end. Saw several mahogany trees on the shore, and measured 
one that was about 7 feet in diameter. 

We took an early start next morning, to explore the lake in 
canoes ; six of ns got into one and rowed along the shore to 
the extreme south-west, stopping several times to examine the 
mahogany and cedar trees, which grew plentifully along the 
banks and far up on the mountain side. At one place we 
found an Indian making a canoe out of a mahogany tree which 
would have made 3,000 feet of choice lumber. 

Two others and myself, on mule-back, ascended the Gnmbra 
Peak, about 1,500 feet above Ran Pedro, and obtained an ex- 
cellent view of the ^eat Rula Plain, which stretches out as &r 
as the eye can reach, with the Ulua and Chatnolicon Rivers^ 
from 5 to 18 miles apart, making a serpentine course through 
it to fhe sea. . 

After describing the various other features of the oonnirTi 
the writer oonclnaes as follows : — ^To sum up, we have traveL 
led 150 miles up the Ulua River through a plain of bonn^ess 
wealth in soil and forests. The valoabik woods have been cat 
but a few miles back from its banks, while they extend 10 to 
20 miles to the well-timbered foot mils and mountains. ^The 
same plain extends io Yojoa, gradually increasing in altttnde to 
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a height of 1,000 feet ; 'while another hut smaller plaki extend^ 
from the north-east shore of Lake Tojoa, to the Kaaco Biver, 
with occasional interruptions, equally as productive ; and yet 
another on the south-west end of the lake, gradually rising till 
it reaches Santa Barbara. The same plain of Sula expends from 
2 to 18 miles west of the Ghamelicon ; so that within a dis- 
tance of 100 miles of the sea a great variety of climate and soil 
is found, with as healthy a climate as can be found anywhere. 
We have travelled over a large portion of the country by canoe, 
mule, and railroad, through the low lands, over mountains, ana 
in the bush, and have us^ every moans of obtaining informa- 
tion concerning the timber and agricultural resources of the 
country, and are thoroughly convinced that with sufficient 
capital, well directed, either or both can be carried on at an im- 
mense profit.— Timber Trades JoumaL 


We learn that French ingenuity has hit upon a plan to substi- 
tute other woods for mahogany, by the following process, and 
which might be practised on birch, ash, lime, &c., with every 
prospect of success. The first operation is to plane the surface 
of any species of close-grained wood until it is perfectly smooth, 
and then rub it with diluted nitrous acid, to prepare it for the 
materials to he subsequently applied. These consist of one-and- 
a-hc^^i ounces of dragon’s blood, dissolved in a pint of spirits of 
wine, and one-third of that quantity of carbonate of soda, mixed 
together and filtered ; the liquid in this state is then laid upon 
the wood with a soft brush, and when dry the application is re- 
peated, with very little alteration, till the wood possesses all the 
appearance of mahogany. 


A Swedish Match Factobt. — ^At Jonkoping, Sweden, is the 
oldest and largest match factory in the world. It was estab- 
lished 100 years ago, and there are now to be seen specimens 
of the matches used at the beginning of the present century, 
consisting of big fagots of wood furnished with a handle and a 
tip to dip in a baSi of sulphur. The wood from which the 

J present End of matches is made is taken from the adjacent 
orests, which are divided into fifty sections. Every year one 
section is out and then replanted with young trees. The trees 
are' hewed into planks in the forest and cut mto slivers in the 
factory. The boxes are made of the outside of the trees. The 
factories are on the banks of lakes wEch are connected with 
one another by wide canals. Millions of matches are turned 
out eaoh day. Some idea of where they all go to may be 
obtaioCed from the statement that there are at least 280,000,000 
of matches burned eaob day in the United States, or an average 
of five matches for each person.~7Tm(^ Trades Jaurml 
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That Loa(-«-Tbe great French wabnt log brought across 
the waters by L. Hirsch and Brother, Kew ^rk City, says the 
Chicago Lumberman^ was recently cut in two, and naif of it 
made into yeneers. A twelve foot oross-cut saw was especially 
made to cut it, but in a half day it was broken, and a larger 
one made. Two days of constant sawing were required to 
complete the job. Then the log had to be quartered,^ because 
the largest veneer knife was not equal to the emergency. The 
veneers made from the log are described as having a handsome 
black and orange colour, and beautifully figured. The quarter 
that was out contained about 12,000 feet of veneers, which is a 
basis for estimating the contents of the whole log at 96,000 
feet . — Timber Trades Journal. 


The Fobbst Act in Bombay.— The ryots in the Colaba col- 
lectorate, to the number it is represented of about twenty-six 
thousand, have lately petitioned the authorities for an alteration 
of the Indian Forest Act of 1878. The ryotwari complain 
with a good deal of bitterness of the rules framed by the Bom- 
bay Government under the Act, by which it appears they are 
debarred from utilising the forest produce— loppings, dried 
leaves, and fuel — for what is called raJ, or the burning of 
their fields preparatory to their cultivation ; and they ask to 
be reinstated in their immemorial privileges in respect of 
the forest and jungle generally. Taxation, already oppressive 
enough, is, they point out in their petition, onerously mcreased 
by the present rules, and a tax of one rupee per cartload of thorny 
bushes for making fences and for purposes of rah is urged as a 
specific hardship of magnitude. — Pioneer. 
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NOTE ON THE GROWTH OP SOME INTRODUCED 
TREES AT THE CAPE. 

Most people have heard how European fruit trees and vege- 
tables have thriven when introduced into Australia, especiallv 
in the south-east temperate corner, which embraces Victoria and 
the greater part of New South Wales. A continental flora, rich 
in strong species and in a variety of species suited to every 
shade of environment, would naturally make terrible inroads into 
a restricted island flora. The little temperate region of Aus- 
tralii* 13 cut off from the vast temperate region encircling the 
northern hemisphere by the semi-tropical region of central and 
northern Austrdia and the equatorial seas and islands further 
north. Africa presents the spectacle of the world’s groat tropical 
continent with a climatically temperate fringe of hi^lands cling- 
ing to its southern extremity. The temperate zone of Africa 
is still smaller than that of Australia. 

In this temperate fringe of Africa there are now only small 
forest tracts, comprising altogether something under 200 square 
miles in area. There has been a considerable destruction of 
forests since the advent of the white man to South Africa (about 
200 years ago) i and there are fossil indications of pre-historio 
forests ; but it is unlikely that the temperate forest region of 
South Africa was ever comparable, in point of size, to that of 
Australia. While, therefore, the temperate forest region of 
Australia has evolved the noble genus of Eucalypts, the smaller 
forest region of South Africa has evolved no trees sufficiently 
remarkable to be heard of outside their own habitat. Snewe- 
wood (Pteroaylon utile) is a timber, which in point of durability, 
ranks with teak, yarrah and greenheart ; and if there were 
only enough of stink-wood (Oreodaphne bullcUa)* it would Jceep 
most .im ported timber out of the market. But stii^-wood 

* I! is remarkable that in the widely separated forest floras of Cape Goloiiy 
and Madeira the moat Talnable foieit tree in both countries is a species ol 
wpma. 
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is scarce and sneeze-wood small ; and yellow-wood the most 
abundant and best growing tree, has a poor reputation as tim- 
ber. The temperate forest flora of Africa in fact is a small 
weak island flora, and when we consider how the strong conti- 
nental floras of the northern hemisphere are making good their 
footing in the strong island flora of Australia, we may now 
conclude, that in South Africa there la every hope of very 
materially improving the forest resources of the country by 
a judicious introduction of exotic timbers. 

In Cape Colony a limit(‘d but suece'^sful attempt has been 
made io plant exotic trees on a large s(*ale. That exotics have 
not been largely planted is scarcely to be wondered at, when it 
is considered that it is only quite recently that attention has 
been turned to preserving the tine natural fore^^t^ of the country. 
As in other colonies, there are botanical gardens in large towns, 
very useful disseminators of seeds and plants and young trees. 
But the }oung trees sold are UMially fruit trees. I'he pine and 
oak plantations near Cape Town are the only example of the 
planting of exotic timber trees on any large scale. I have used 
the word plantations,” but “ wood> ” is the proper term to 
employ. The Cape Town j)ine woods are composed of two 
pines, Finns Pinaster (the pin maritime of the French), and 
Pinna pinea (the stone pine of Italy). These pioe woods are 
one of the most remarkable features in the charming strip of 
fertile country stretching along the south-east or temperate side 
of the Table Mountain rangt*. Like true pines they reproduce 
themselves with the greatest facility. In favourable positions 
the voung pines come up like grass under the old trees. Even 
on the northern, or dry warm, side of Table Mountain, plan- 
tation owners are in the habit of clean-cutting the pine planta- 
tions, and leaving reproduction to take care of itself. When it 
fails, as it must sometimes with this treatment, artifleial sowings 
jrield an abundant crop of seedlings. Unfortunately fire some- 
times destroys large areas of these pine plantations. Outside 
the wooded gorges of Table Mountain, the only indigenous tree 
is Leucodendron argerUeum^ commonly called the silver-tree, 
from the white silvery tomentum, which covers the leaves like 
the nap of a silk hat. The habitat of this peculiar tree is con- 
fined to the more cool temperate climate of the Capo peninsula* 
At pret^ sylvan Wynberg, and elsewhere on the slopes of Table 
Mountain, there are natural woods of the silver-tree — sparse 
open woods with foliage glittering white in the mild clear light 
of this latitude. Into these unique woods have crept the dark 
Euremean pines, and the mingleu tints ar^ picturesque, oifer- 
ing food for reflection. How far will the strong obtrusive but 
useful northern species eventually oust the pretty useless south* 
emer P Black and white exist nere side by side, as else^ere 
in Cape Colony, and^^ust at present, there is room for l^th* 
Finus Pinaster and Pmus pinea are the only two pines whiah 
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have become naturalized in Cape Colony. The Scotc\ fir, men- 
tioned in books of travels as growing abundantly at Cape Town, 
is Finns pinea, Scotch fir or pine being the colonial name for 
that species. Mr. Lister, the Forest Officer of the Cape divi- 
sion, who has had a long experience with Finns pinea ajid Finns 
Pinaster^ estimates the rate of growtli of the second at about 
lialf that of the blue-gum, and of the first about half that of 
the second. The blue-gum at the Cape docs not appear to 
grow quite so fast as on the Nilgiris. JVobably the acre-incre- 
ment of a close planiatioii ol‘ Finns Pinaster is about five tons 
(dry wood), and of Finns janm not more than two or three tons. 
The edible seed of Finns pinea not utilized in Cape (blony ; its 
timber is superior to that of the faster growing Finns Pinaster, 
Both pines show distinct annual rings, quite as distinct appa- 
rently as the rings in pine wocxl grown in Europe. European 
pitch-pine and deal are very largely imported : in fact, Nor- 
v\ay deal is as common in ( ^apo ( ^oloiiy as it is in England. The 
tro[)ioal white-ant is unknown in (Jape Colony, so that a tough 
light wood such as deal is the nitist generally useful that could 
b(‘ grown. Some stum[is of Finns pinea on the northern slopes 
of Table Mountain gave an averago of from five to eight rings per 
inch of radius ; tliis was with tr(M's 2a years old. In the more 
recently settled eastern portions of Ca])e Colony there are natu- 
rally not the large ]iine ])lautations which are so pleasing a 
feat(\Yo in the Cape [)eninsula. But ns far as can be judged 
from jilunting on a small scale, Finns Pinaster seems to succeed 
as well in the east of the (^olony as in the different climate of 
the west (I shall conclude this notice with some remarks on the 
climate of Cape Colony). ISomo interesting planting, mostly of 
Finns Pinaster^ has been done on the bleak hills which surround 
the eastern town of Giahainstown. Not only does Finns Finr 
aster show a good growth there, wherever planted, but in one 
spot I observed some remarkable natural reproduction. In a 
gully was a cluster of planted Pinaster pines, showing as fine a 
growth as is usually met with near (Jape Town. I measured 
one tree 6 feet in girth and 90 feet high, and not an old tree. 
For it is not much above half a century since the English came 
and planted their trees and houses on the bare hiUs now occu- 
pied by the smiling little town of Grahamstown. From these 
trees in the gully young trees, self sown, have spread up the 
grassy hill side. This was at an elevation of about 1,800 feet, 
and 40 or 50 miles from the southern coast. It shows that 
Finns Pinaster can be used here for forest purposes, not only 
on the seaboard (as in France), but at moderate elevations 
inland. The Cape Forest Department has now some Finns 
Pinasters plantecf still further inland, and at an elevation of 
4,000 feet. 1 do not think the climate will be too severe even 
•at this elevation V frosts there are only such as occur during 
and snow-neyer lias for more than two or three days the 
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olimate is damper than at some parts of the coast, and I antioi^ 
pate that both Pinus Pinaster and Pinna pinea^ especially the 
latter, will succeed there, even better than on the coast. 

Pinna pinea is a rather striking feature in Italian scenery 
from Brindisi upwards. Too often the Italian mountains, bared 
of forest and cut to pieces by torrents, yield now nothing but 
the scantiest grazing, and on tne rare occasions when the pea^ 
sant enjoys a fire he draws this luxury from the loppings of the 
Pinitspinea trees in his fields. Pinna pinea is naturally one of the 
most flat topped of pines when old. In Italy this peculiarity is 
exaggerated by lopping, giving those umbrclla-like trees which 
are sometimes as characteristic of Italian pictures as are palms 
in paintings of tropical scenery. 

The pine trees near Cape Town, with their symmetrical trunks, 
their lofty dense covert, and their abundant natural reproduc- 
tion, recall the fir forests on the sandy plains of Alsace. They 
are certainly equal to the spruce and silver fir, which I had 
an opportunity of seeing recently in the Vosges. 

Almost as successful an introduction as these two pines is the 
oak (^Quercus pedunculata). The Dutch brought the tree with 
them from Holland 200 years ago, and it was the early Dutch 
settlers in the south-west who planted those groves which are 
now such beautiful sights in many of the old western towns of 
the Colony. Various writers, from Anthony Trollope upwards, 
describing these picturesque Dutch villages, expatiate on the 
beauties of the old oak avenues — the cool substantially built 
houses, lying embosomed in oak foliage, and backed by stretches 
of rich vineyard. This picture is a contrast to the oven-like 
modern tenement, crowned with its hideous iron roof I In the 
young English towns of the eastern part of the Colony, the oak 
has been planted sparingly along with other trees, and there as 
a foliage tree it seems to have out-distanced all others, though 
of course Eucalypts shpw a more rapid growth. The striking 
feature of South African streets is their extraordinary width, the 
reason assigned for this being the difliculty of manceuvring the 
huge waggons of the country. As a consequence, the impres- 
sion left IB somewhat that of a dreary waste of dusty macfmam 
with dwarf houses in the distance. What more calculated to 
reUeve this, and the glare of a nine months’ summer, than a 
double row of oak trees I In the Grahamstown botanical 
gardeiiB there is a fine show oak tree, its too spreading limbs 
held together by bands of iron against the strong South Afrioan 
wind* Thera is a fine avenue of old oaks near the botwical 
l^dens and the new Houses of Parliament at tJape Town. 
The restoratipn of this avenue was made over to the Forest 
Department, and the treatment applied is described at length in 


the last Annual Forest Beport of the Colony. ^ 

Fresh from India, and alter ten years spent in its torria fire* 
awept forests, 1 mnst confess that few sights have afforded ms 
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f reater pleasure than the bnreting into leaf of the oa^^ in Cape 
own, at the end of the brief Cape winter. It was ploasant to 
renew acquaintance with our hoary old friend le chCm p4^Uyrh^ 
cvlU^ messieurs ** / In Italy, Switzerland, and France, I had 
found the oak leafless ; in «fune, in Cape Town, its last leaves 
were rustling to the ground. Two months afterwards, towards 
tho end of August, the trees were aa^suming the glory of their 
spring foliage. 

I cannot remember whether the bursting into leaf of the oak 
in this mild Cape climate is more sudden and vivid than the 
same phenomenon in Europe Certainly it was here very beau- 
tiful I And it recalled memories of the old Nancy days and of 
friends now scattered far and wide. Poor Bagneris has gone to 
that last rest whither many a tall oak had preceded him ; and 
many of us, buried in the wearisome tropics, have almost for- 
go! ten the oak and all he told us about it. I have seen the 
same old oak fighting a losing battle in Southern India. 

The oak at Ootacamund, at an elevation of 7,500 feet, makes 
twice a year faint-hearted attempts to com(^ into leaf after 
the south-west monsoon and at the end of the cold weather. 


Elsewhere in Southern India, 4,500 feet i*? the lowest elevation 
at which I have noticed the common English oak planted and 
growing. It is never leafless there, is stunted, and of poor 
growth, but still bears fertile acorns. In the eastern portion 
of (‘^ope Colony, where tho climate begins on the coast to 
show semi-tropical features, the oaks do not lose all their foliage 
regularly, but the yield of acorns is abundant and regular. 

The species of oak which has been planted in Cape Colony 
for 200 years appears to be exclusively Quercus p^unculata. 
Count de Vasselot in his tours has found only this species, 
though he informed me that he had searched carefully for 
Quercus sessilijlora. Of the two common European oaks, 
Quercus sessilijhra has a rather more southerly habitat than 
Quercus pedunculata. 

It is surprising that this oak should have become so com- 
pletely naturalized in a climate undoubtedly warmer than its 
European habitat. In the damper, more European-like climate 
of the Cape Peninsula, the naturalized Cape oak reproduces 
itself with facility by self-sown seedlings. All over the Colony 
the oak bears acorns abundantly and more regularly than in 
Europe (within my remembrance). The common method of 
planting oak trees in avenues or near houses, is to go into an 
oak wood, and dig up a sapling 6 or 8 feet high, and with 
about as much root as would go into a large kettle. That trees 
should survive such a treatment is one proof of thorough and 
hardy acclimatization. I believe that the wood of the Cape oak 
is abt inferior to the wood of the European oak, that ine oak 
in Cf^ Colony grows faster than in Europe, and that the deci^ 
to which the ouc in Europe is liable sets in earlier here. 'So 
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attempt has been made at coppicing or barking the oak or 
treating it as Foresters treat the oak in Europe. In the eastern 
’ mountainous forests of Gape Colony, it is probable that the oak 
vrould bo thoroughly at home. Acorns are now being sown in 

f lades and burnt areas of forest with the view of testing this. 

[ow far this oak may bo useful for afforesting purposes, or how 
far it may spread into the indigenous forest, will bo an interest- 
ing subject of future observation. 

After seeing the fine specimens of the Turkey oak ( Quercus 
Cerris) at Kew, the reflection is natural that if Qii^cus pedun- 
culata grows well in Gape Colony, Quercua Cerris ought to 
grow better. And Quercus Cerris is a finer tree, yielding better 
timber than Quercus peduncidata. An application has been 
made to Kew for acorns of Quercus Cerrisj in order to test its 
growth in different parts of tho Colony. Tliero is an oak, said 
to be Quercus Cerris, and to be about 8 years old now, growing 
in the Government Gardens at Cape Town. It is stated to 
have not yet produced good acorns. We should be thankful to 
any friend (and liappy to exchange seeds witli him) who would 
send us some llimulayan acorns, or indeed any Himalayan seeds, 
notably Deodar.* And here it may be remarked, that the 
climate of the eastern forest country of Capo Colony, resemblea 
the temperate climates of the Himalayas, in its comparatively 
dry winters with occasional falls of snow, its rainy summers, its 
latitude, and its mean temperature. It differs in being subject 
to droughts at interval^ of irom 5 to 10 years, and to brief hot 
winds from the interior, which send the thermometer above 100® 
for some hours. These hot winds may blow at any time of tho 
year, though they are mitigated in winter. In winter they do 
not range much above 80° Fah. In summer they reach 110® 
and occasionally 115®. During the night they are always 
stopped, especially near the sea, by a cool current from the 
Sou^ern Ocean, and differ in this respect from tho hot winds 
of Australia, which blow at a temperature of about 120® for 
two or three days together. The best of the eastern forests of 
Cape Colony are between elevations of 3,000 and 4,500 feet, 
which in mean temperature probably corresponds with an ele- 
vation of between 6,000 feet and 7,000 feet in the Himalayas. 

Amongst the introduced timber trees of Cape Colony, after 
the European pines and oak, it will be proper to speak of the 
blue-gum of Australia {Eucalmtus gldbulus). The blue-gum 
is more widely planted in South Africa than any other tree, 
but it rarely shows self-sown seedlings, and oonseeuently has 
not the forestal value of the oak and the pines. 1 shall not 
easily forget my introduction to the blue-gum, in its own 
hemisphere and latitude. It was my first morning on (||hore 
near Cape Town. People with their English habits were ui^bed 


* We win endesToiir to meet Sap Handi's wishes ss soon u possible»<^C8n»] 
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or a^^Wbreakfast, and I had the fresh morning air myself. 
There was a lightness and a freshness about this air, wonderfully 
recalling the Nilgiris, and this illusion was oomplote when I 

G issed out of the perfumed pine woods to where some giant 
ue-gums btretched their limbs across the road, and filled the 
air with their strong wholesome scent. All along the coast of 
South Africa, from above Capo Town to Natal, flie blue-gum 
grows with facility and lapidity — nearly the same powerful 
asbimilator of carbon that it is on the Nilgiris. Ten tons has 
been mentioned as the acre-increment in Natal. Approaching 
the colder western coast this Hgiire probably diminishes, but 
there are no plantations suffi('iontly large and regular on the 
coa«^t to afford any r<‘ liable figures of growth. In the drier 
climate of the interior, the blue-gum succeeds best when there is 
subsoil moisture. It is exteusivoly planted round farms every- 
where, and is said to have modified the mild malarial fever 
which is prevalent iji some portions of the Transvaal, an elevated 
plateau (about 4,000 feet elevation) which extends northwards 
into the tropics. 

On the same plateau, at the large English town of Kimberley 
(the diamond fields), where a had form of malarial fever is pre- 
valent in summer, and where firewood sells at fancy prices,* 
Eucalypts have been planted just sufficiently to show that they 
will prow well there. There is now a plentiful supply of water 
at fvLnberley from the Orange river, and altogether the best 
prospects of successful Eucalypt planting. The only portion of 
Cape Colony where the blue-gum appears not to succeed is on 
the last range of high mountains rising to the plateaux of the 
interior. On these mountains, especially if the aspect is south- 
erly, the snows and frosts of winter are too severe for the hlue- 
gum. In the semi-desert country to the North-West, where the 
rainfall ranges from 10 to 15 inclies down to only a few scanty 
uncertain showers, Eucalypts can naturally not be grown with- 
out irrigation. The blue-gum and other Eucalypts have been 
most extensively planted in the neighbourhood of Cape Town. 
In certain situations they suffer there from wind, and the wood, 
as firewood, has a bad reputation for being twisted in the grain 
and difficult to split. Grown in close plantetions these olgeotions 
would probably disappear. 

Speaking generally, the blue-gum appears to grow less 
rapidly in Cape Colony than on the Nilgiris, and there are other 
Eucalypts which rival, or even surpass it, in rapidity and 
robustness of growth. In appearance, the average blue-gum 
on the southern sea-board of Africa is about equal to those I 
flaw in Italy, both being somewhat inferior to theNilgiri tree. 
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With regard to the natural reproduction of the blu^^m, 
coppice shoota are not so plentiful nor so strong, as I remember 
them a year ago, on tho Nilgiris ; but on the other hand, self- 
sown seedlings occur in certain situations in Cape Golony, while 
on the Nilgiris it is a notable fact that they are practically non- 
existent. Probably both tho lessened power of coppicing, and 
the occurrence to some extent of self-sown seedlings, is due to 
the fact that the Cape climate is drier* than that of the Nilgiris: 
the Cape climate is warmer as regards air temperature than the 
Nilgiris, but as regards the sun quite extra-tropical, being in 
latitude 34° as against the 11° of the Nilgiris. The mean tem- 
perature of Cape Town is 61*25, and the rainfall 24 inches. On 
the cool side of the Table Mountain range, where the pines, oaks 
and blue-gums attain such fine dimensions, the rainfall is greater 
and the temperature slightly less. On the Nilgiris, where the 
blue-gums grow best, tho mean temperature is about 56°, and 
the rainfall 45 inches. It is remarkable, that tho best show of 
self-sown blue-gums in Cape Colony, is believed to be at a farm 
some distance from the south-west coast, where tho rainfall is 
less than in Cape Town. Here, in this one locality, the young 
blue-gums are described as coming up like grass : the situation 
is dry and open, and the soil somewhat stony. Near Cape 
Town, self-sown blue-gums are observable, but they are not 
common. All over Capo Colony tho blue-gum produces fertile 
seed, and no other is used in nurseries ; while on the Nilgiris, it 
is necessary to use Australian seed on account of the bad quality 
of indigenous seed. 

Of other Eucalypts only one I believe has been at all exten- 
sively planted, this was at first believed to be Eucalyptus 
Mahagoni, but was subsequently identified as Eucalyptus rebusta. 
In Southern India I found it to succeed at 2,000 feet lower 
elevation than Eucalyptus globulus, and in C/ape Colony it 
appears to stand drought better than Eucalyptus globulus, Mr. 
Lister is very sanguine of its successful and easy planting. I 
have rarely witnessed a more rapid and vigorous growth than 
that shown by this tree in the town avenues and in the Govern- 
ment plantation at Worcester. It is now being tried in the 
east of tho Colony. Its compact form, and (for a gum tret) 
dense foliage, render it fit for avenue planting. 

Of other Eucalypts, a great variety has been pUnted, by twos 
and threes, in different parts of the Colony. Very many of 
these 1 recognuse <as having been more or less suocesswy 
planted in Mysore. The v^uable yarrdi has been identified 


* Ws ihoold add ^ sad wanner/’ The greater dryneis hae for reanll tjw prp* 
doction of a amaller nnaibeir of bads, while, on the other hand, the hkhe&mean 
temperatare, and tho pimmObly br^htervun force a laiger number of mil bndi 
to develop into leaf jmd Wood, thni aHowing a comparativelp small anmher tO 
remain dormant^(jn>.]« 
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bv Lister, growing near Cape Town, and yielding ^jod aeed. 
Tne Sweetly scented Eucalyptus dtriodoray which succeeds as a 
garden tree in Mysore, grows well in Cape Colony, but was 
found to be sensitive to drought in the Botanic Gardens at Port 
Elizabeth on the southern coast. 

Kad Handi. 

{To he continued). 


GUINEA-GRASS AND LUCERNE. 

In dealing with the important question of fodder-reserves, it is 
profitable to notice the great success which has attended the 
cultivation in this country of guinea-grass (Taiiicnm jumentorum) 
and lucerne {Medicayo mttva). Lucerne is grown in small 
quantities in most places whore Europeans arc' to be found, but 
guinea-grass is not so generally known. It wa«< introduced 
into India apparently not much earlier than J870, in which 
year it was cultivated at the Madras Experimental Farm. 
Directions for sowing it are contained in the Proceedings of the 
Agri-horticultural Society for 1871. The Agricultural Depart- 
ment, Puniab, has recently published a short collection of dis- 
connected papers on guinea-^rass and lucerne, but there seems 
to lA iio other such publication ; and it is probable that if any 
exists, it is to be found only in official libraries, and consequently 
inaccessible to the general public. Lucerne is alluded to in the 
Introduction to Duthie’s Grasses of North'* Western India^ but 
it is not mentioned elsewhere in this book, and finds no place in 
Duthie and Fuller’s Field and Garden Crops. Pogson in the 
Manual of Agriculture for India disposes of lucerne in half a 
page, and guinea-grass he mentions not at all. He gives high 
praise to buffalo-grass {Euchlarui or Meana luxurians)^ but if it 
is to be cultivated as Pogson instructs, it is doubtful if any one 
will cultivate it at all. It requires too a very rich soil and 
heavy irrigation, and cannot be grown qn a large scale except 
at great expense. 

In the ^ins of India it is impossible to cultivate clover and 
the pasture-grasses of Europe. The heat of summer destroys 
them at the when fodder is wanted most. Diib grass is 
almost everywhere available, but it is a pobr food in the hot 
■weather, and does not repay cultivation. If therefore good 
fodder is required, resort must be had to grasses which will 
flourish even in the hot season either with of without irrigation. 
Lucerne and guinea-grass seem to answer these requiremente. 
Luemme will grow anywhere in the plains, and if irrigated will 
keegfgreen flfcough the hottest weather. Guinear-grass will 
grow on fisthrly good soil wifhout irrigation even in the hot 
weather, promS that oare be taken of it when young. It 

Q 
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dries up at the first approach of frost or cold weather to shoot 
up again in the spring ; while lucerne grows all the year rhund 
except in September and October. 

Guinea-grass may bo cultivated either from seed or by means 
of cuttings from the roots of old plants. The beginning of the 
rains is the best time for sowing, but with care guinea-grass 
may be raised ai any season. The seed should be sown thickly 
in beds well pulverised and manured. If the seedlings are to be 
transplanted, the seed may be sown broadcast ; if no transplant- 
ing is to be done, the seed should be sown in drills 2 inches deep 
and 2 feet apart. Great care must be taken to keep the young 
plants free from weeds, and for this reason ‘towing in drills is 
preferable to broadcast sowing. Seedlings may be transplanted 
when 4 or 5 inches high. The ground in which they are to be 
placed should bo well broken up and harrowed ; and the young 
plants should be set out in rows 2 or feet apart. If there is 
no rain the seedlings should be watered daily. When the rains 
set in they need no further care except to be kept free from 
weeds. Weeding should be continued till the ««eedlings are 18 
inches high, when they may safely bo left to themselves. From 
seed sown earlv in the rains green fodder may be cut in August 
if the growth has been at all successful ; and hay may be made 
towards the end of September when the grass is neither too 
green nor too dry. Guiuea-gra«58 when in full growth requires 
Httle care, but it should be manured occasionally in the cold 
weather, and will be all the better for irrigation in May and 
June. 

If guinea-gra^s is to bo raised from rootlets these should be 
pulled ofiP from old and strong roots, and planted at short inter- 
vals in ground prepared as for seed. The outturn of guinea- 
grass per acre is very heavy, and may be anything up to 1,000 
maunds. The Mumciixil garden at Coimbatore in 1876 pro- 
duced an average crop of 960 maunds per aero on a field of five 
acres. In 1878 at the Cawnpore Experimental Farm the out- 
turn was at the rate of 360 maunds per acre. In 1881 nt the 
SaharaMur Botanical Gardens the yield was 600 maunds per 
acre. Tne average outturn of green judr or cAan, which is the 
principal fodder crop of Northern India, is 300 maunds per acre 
(Field and Garden Crops j VoL I.) These figures are worth 
consideration. Independently of the actual yield of guineor 
^ass, it is far superior to judr in hardiness and power of resist- 
mg the effects of drought ; and it is a i)erennial, while judr is an 
annual, plant Furthermore being a perennial grasl, its roots 
grow strong and large, and make their way deep into the soil, 
where moisture is found which no annual plant could reach. 

Lucerne is cultivated with very little difficulty. It should be 
sown broadcast on ground well broken up and manured.^Ao* 
cording to Pogson and other authorities the spring is the best 
time for sowing, and lime the best manure. The outturn of 
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lucerne varies according to circumstances, and shaiM not 
less than that of guinea-^ass. In 1883, four bighes under 
lucerne at Dera Ghazi Khan produced 930 maunds of ^een 
fodder in six months (January to June). 

J. S. C. D. 


GEOLOGICAL MAP OF THE MUNICIPALITY OF 
MUSSOORIE WITH THE LANDOUR CANTONMENT 
AND llAJPUR, N.-W. PROVINCES. 

This Map shows the different kinds of rooks which are found 
within the limits of the Municipality of Mu^soorie. Mussoorie 
hill station occujues a largo ]»ortion of the Mussoorie hill range, 
which extends from the Hi\cr Jumna eastwards, and rises 
between the elevated valley of Dehra Dun and the valley of the 
Aglar river which flows into the river Jumna. The range be- 
gins with the prominent Radraj mountain (7,318 fLot above sea 
level). Minor peaks are — 


Ban6g, 

... 7,432 feet. 

Cloud-end, 

7,082 „ 

Hdtbipaon, 

7,088 „ 

Abbey Hill, 

... 7,092 ,, 

Blucher^H Hill, 

7,187 „ 

Vincent Hill, 

... 7,006 „ 

CanaeVs Back, 

... 7,029 „ 

Castle Hill, 

... 6.909 „ 

Landoiir Station, ... 

.. ... 7,533 1, 

Masrdna, ... ••• 

.. ... 7,699 „ 


Furthest east beyond the boundary Top Tiba 8,569 feet. 

Riljpur is situated at the foot of the range, and the lowest point 
is only about 3,000 feet above the sea. In this low situation 
we find the youngest rocks, the tertiary sandstones of the Dehra 
Diin. They are not much exposed owing to the presence of 
more recent debris and alluvium. Near a ruined house called 
Constantia, there are largo blocks of a white sandstone, which 
I take for tertiary. 

The main range is made up from a succession of sedimen- 
tary strata, aggregating to a thickness of about 6,000 feet. In 
addition there are numerous outcrops of trap. The ago of the 
sedimentary strata is not fixed because fossils are^ absent. It is, 
however, very probable that tho limestone series is identical 
with that of the Krdl near Simla, which is thought to be wn- 
temporanoous with the Trias. All the strata of the mam ndge 
therefore, be taken as earlier secondary. 

®e following is a list of the strata, with their estmat^ 
thickness arranged in descending order. The tertianes already 
mentioned as belonging to the vauey of the Diin are placed at the 
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bd^inninc, and the list concludes with the eruptive trap rocks, 
which wm be referred to hereafter : — 


Tertiaries, ... 


800 feet. 

Jhabarkhet white quartzite, 


800 

tt 

Landour grey grits and shales, ••• 


500 

11 

Khaki shales, 


200 

p 

Chertbanks and carbonaceous shales, 


100 

ft 

Limestone beds, ••• 


1,200 

ff 

Yellow shales included in the limestone 


beds, ... ... 

Riljpur quartzites, 

... 

200 

if 

... 

600 

99 

Blue and variegated shales, 

... 

GOO 

}> 

Trap, ... ... 


eruptive. 

Total thickness of sedimentary strata, 

... 

4,000 



The lowest rock consisting of dark blue shales, is well seen on 
the ascent of the road from lldjpnr to Mussoorie. The toll 
house is built on this shale, and the dark blue outcrops are seen 
a good distance along the base of the range. On the road from 
Ibijpur to Sahansra Dhdra, a point three miles east of lldjpur, 
these same shales are seen to continue, and even to form small 
hills in front of the main range. The dark blue shales are 
succeeded by purple and green shales, which show particularly 
well along Mackinnon’s Brewery cart-road. 

Next in ascending order follow grey shales and whitish 
quartzites. In the region of the quartzites on Mackinnon’s 
cart-road were found blocks of barite amongst the debris of the 
hill side. No barite was found in 9 itu» After the quartzites 
and grey shales a few beds of varying compo'^ition and color 
with calcitc veins and dolomitio concretions bring us to the 
great limestone formation. This limestone formation, excluding 
about 200 feet of enclosed yellow shales, has a thickness of 
about 1,200 feet. The yellow shales divide the formation into 
about equal parts. The lower part consists to the greatest extent 
of dark crumbling more or less porous rock. Much of this is 
pure dolomite, and one analysis showed, besides much hydrogen 
sulphide and bituminous matter, 0*1 per cent, of free carbon. 
This free carbon is left as a soot black powder when the rook is 
dissolved in acid, and it i$%ufficient in quantity to account for 
the dark color of the rock. This rock occurs along the R4jpur- 
Mussoorie road repeatedly^ and must on no account be mistaken 
with the lower blue shales and with other black shales which 
will be mentioned hereafter. Some crumbling iltock is mixed 
with pure white calcite so as to produce a speckled appearance* 
There are also about 20 feet of a pure white, very fine grained 
marble. This bank occurs near uharipdni, and a similar f|j^^eci<- 
men from Oloud-end has been analysed (Analysis No. 7). 

In close proximity to this bank of pure marUe there is near 
JbaripAiii a vein of orystalline white dolomite about 10 fcet 
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thick (Analysis No. 8). At one point thore is OTen^layBr e#* 
white sand intermixed with the limestone. The jelk^' aIaIo ia 
well seen near Fair-lawn on the Bdjpnr-Mn^oorie road^ and 
again near Barlowganj, also near Whymper’s Brpwerj'v The 
upper portion of the great limestone deposit contains more gen- 
erally massive grey or dark blue limestone and grey dolomite. 
The very last layers consist of a more argillaceous dolomite. 
Some of the massive magnesian limestone has a peculiar struo- 
turo and markings of rounded forms and twisted and curled 
veins. Snob rock occurs between Barlowganj and Mussoorie. 
The massive dolomite forms many of the prominent cliffs and 
hill tops of Mussoorie. Tlie i>rcvalence of magnesia is shown 
W tho analysis to which I wdll have to rtd’er hereafter again. 
Gypsnm of white color and distinctly crystalline occurs through- 
out tho lower portion of the limestone formation. I could 
enumerate almost a dozen places whore gypsum was found. 
The most important outcrops occur, however, in the vaUoy of 
Sahansra l)Mra in the limestone. The snow-white gypsum 
occurs in layers, which may aggregate to 20 feet thickness near 
Selkdt, north of Sahansra Dhara. 

At Sahansra Dhara blocks of gypsnm are washed down by 
a torrent from the southern aclivity . Another minornl is magne- 
site, which was discovered by Captain F. Pogson in the lime- 
stones near tho Happy Valley. I give tho analysis (No. 4). 
Its ^oour^cnce is a further proof of the prevalence of magnesia. 
Calcareous incrustation is of course to he expected amongst 
such vast outcrops of limestone. Boantifnl accumulations 
of calcareous tuffa are seen at Sahansra Dhdra, at the Mossy 
Falls, Bhatta Falls, Kempti Falls, and other waterfalls which 
are often visited from Mussoorie. At Sahansra Db&ra the 
springs and rivulets of water charged with calcium carbonate 
yield beautiful Incrustations on leaves and woods and other 
objects. Calcareous tuffa is often used for building purposes, 
retaining walls, &c. 

The tunnel which was made by the Sappers and Miners a few 
years ago, for the conveyance oi fresh water in pipes, is pierced 
through the upper solid limestone beds on the northern spur of 
Castle hill, and is 600 feet long. 

Above the limestone follow the chertbanks and carbonaceous 
shales. The chertbanks are black chert in layers of about 2 
or 3, sometimes up to 6 inches thickness. Above them comes 
black highly carbonaceous shale containing much pyrite. At 
Gastlo hill between Mussoorie and Landour, in the so-called 
ash pit, these layers show very prominently with remarkable 
contortion. I found in the shales there pyrites in a piece 2 feet 
Jpd 2 inches thi(d[. 

Mi^y other outcrops of these cherts and black shales occur, 

. 1 xl. T 
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Masrdna. The relative position of the chertbanks can be made 
out BO as to leave no doubt. They overlie the limestone series, 
and are accompanied by the black carbonaceous shales. 

Next the dark cherts and carbonaceous shales come shales 
and grits and quartzites, which are particularly well known as 
forming the high ridge upon which the Landour Cantonment is 
built. 1 made three separate divisions, which are shown on the 
map. The lowest, that of the khaki or earth-colored shales, is 
also well seen on Castle hill. In the grey shales and grits 
quartz is predominating, but there are also banks and nodules of 
impure dolomite. Some of the dolomite is dark red, and contains 
so much iron, silica, &c., that it melts like slag to a black pearl 
before the blow pipe. (Specimen from near Haycroft on Gener- 
al Parrott’s Estate). 

The white quartzite is shown on the map with a separate color. 
It is of considerable thickness, very striking and often as white 
as marble. This is the uppermost stratum of the range. 

Pari Tiba, or Fairy hill, shows a very regular succession of the 
strata from the limestone to the dark hard shales, which form 
the top, and which are identical wnth the Landour grits and dark 
shales. Midlands, a lower hill betw^een Pari Tiba, Landour and 
Mussoorie, is crowned by the khaki shales. 

Regular as the superposition of these beds is, they are anything 
but level in position. The limestone forms a groat synclin^ 
wave. From the groat outcrop between Cloud-cnd and Castle 
hill it bonds down below the Landour hill, cropping out deep 
down at Sahansra Dliara on tho south, and in the Aglar valley on 
the north. Then it appears again at the top of the ridge near 
Masrana and Jalki rising to Top Tiba. The lower strata visible 
near Rajpur come up to the top of the fidge at Badraj mountain, 
whore the quartzites of Rajpur road are evidently repeated, 
though forced up to so much greater height. 

At the southern foot of the range the dark blue shales and the 
RAJ pur quartzites dip northwards, and on mount Badrdj north- 
eastwards. 


Tho limestone beds between Badrdj and Landour have gener- 
ally a north-east dip, but there are great many irregularities 
and local contortions. The chertbanks and carbonaceous shales 
are of comparatively small thickness, and the contortions and 
irregularities of position are, therefore, all the stronger. 

Near the C’lul) and round Castle hill they are, in spite of the 
contortions, genera]!}' level, hat on the south side of the Landour 
bazar they slope down with the hill side. At the jiknction 
between the limestone and tho khaki shales on tho Tebri road, 
west Landour, the chertbanks extend far down the southern hiU 
side standing on edge. Round the western base of MujUandiL 
the cherthan^ crop out comparatively level, and the sameXtfotiXM 
a ^tion of Pari Tiba hill. 

Landour grey grits and shales strike at Landour genei^y 
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parallel to the ridge, which extends from north-west to soni^ 
east, and their fall is towards the north-east. Then a sjnclixial 
is formed, and on the other side of the valley, on the Morn hill 
and Jhabarkhet, th^ strata dip towards the south-west. The 
white qi^uartzites agree in their dip generally with the rocks on 
which tney rest. 

The trap rocks crop out in the limestone. One outcrop is 
on the RAjpur-Mussoorie road at Barlowganj. The road cuts 
through the trap for a distance of about 200 feet. The rock 
is much broken up, and it would not be possible to obtain many 
compact pieces of more than a cubic foot. The rock is of a 
greenish color and more or less speckled, owing to the different 
crystallised minerals, which are mostly in a decomposed state. 
Half a mile east from Barlowganj at the Mossy Falls several more 
outcrops occur. The largest outcrop is quarter mile north-west 
from Barlowganj at Whymper’s Brewery. There we can go a 
distance of 1,000 feet along the Brewery road through trap. 
The next is at Snowdon, and two more near Oloud-end. Minor 
outcrops may bo seen at St. George’s School, on Mackinnon’s 
cart-road between Bhatta village and Wliymper’s Brewery, and 
at the Park. Outsido of the range of this map I found re- 

? eatedly outcrops of trap near Chaniansari south-east from Pari 
iba on the way from Sahansra Dhara to Landour. The wide- 
spread occurrence of trap makes itself felt in the presence or 
fragments at Dehra in tno gravel which is brought down b^ 
the torrents which rise in the Mussoorie range. This gravel is 
composed of the debris of all the Mussoorie rocks. The black 
chertbanks are also well represented by fragments of the black 
chert. Limestone of all kinds is also there, but the bulk of the 
gravel is bluish shale. 

The strata of the Mussoorie ran^e include no good building 
stone. The limestones and dolomites are almost the only dur- 
able stones, and they are difficult to shape. The calcareous 
incrustations (tuffa) are sometimes used for building and for 
retaining walls. The Landour grits and shales yield some dur- 
able and well shaped flags. 

Other shales are sometimes used for retaining walls, and after 
a few year’s exposure they fall to pieces. The pure white mar- 
ble which occurs in the limestone is all in fragments, the largest 
about a cubic foot. It is uncertain whether large compact pieces 
could be got from greater depths. 

The most important mineral product is the common limestone 
of the range. Mussoorio proper is almost entirely built on 
limestone. The prinoi|)al peaks — Abbey hill, Vincent hill, C5a- 
mel’s back, Banog, and St. George’s Sohool, are all limestone. 
It baa alrei^y been said that magnesia is very prevalent. The 
follo]|i^ shows results of chemical analysis 
1. line grijy dolomite frojfn the top of Camel’s back. 

8. Dark orhmbling rook near JharipAni. 
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3. White crystallised dolomite near Jharipini (analysed by 

Messrs. Copeland and Blanchfield). 

4. Magnesite from near the Happy Valley (Captain F. Pog- 

son’s discovery). 

5. A mixture of 50 specimens from limestone and dolomite 

all over the Mussoorie range. 

6. A mixture of 50 specimens of limestone and dolomite as 

they are used for lime burning in the torrent beds 
•which flow down to Dehra. 

7. Fine rained white marble from doud-end (Qualitative 

ansuysis). 



1. 

2. 

8. 

4. 

5. 

c. 

7. 

Calcium carbonate, 

58‘9 

o 

48 8 

13*5 

56-7 

72*4 

100*0 

Magnesium carbonate 

33-2 

47*1 

GO 

69*1 

33-3 

171 

0*0 

Besidue of silica, alumina, &c., ... 

4-7 

0*5 

0-3 

132 

61 

96 

trace. 

Water, bituminous matter and loss, 

32 

20 

2*7 

42 

8-9 

0 9 

0*0 


These analyses show that there is not only strongly magnesian 
limestone forming one of the highest peaks, but the dark crumb- 
ling lower strata contain perfect dolomite. Further a collection 
of 50 specimens made promiscuously all over the station and hill 
range, resulted in a mixture which contained one-third of its 
weight of magnesium carbonate. This is ample proof that mag-^ 
nesium limestone preponderates in the outcrops. Somewhat 
purer limestone comes down with the boulders and gravels in 
the torrents which flow into the valley past Dehra. Thesb 
limestone boulders and fragments are all picked up and burnt 
into lime. The analysis of 50 specimens gave 17*1 per cent, 
of magnesium carbonate. The Umestone detritus which is 
washed into the valley, contains comparatively less mag** 
nesia than the average of outcrops at Mussoorie. Perhaps 
this is oymg to peater resistance of the dolomite outcrops to 
the weather* It is easy to classify the limestones in the torrehi 
beds $ a misttuM of better pieces which gave effervescenoe with 
cold icid oolitained 87 pet cent, of caloium carbonate, a mixtate 
of piedes which gave no effervescence with cold acid oontainsd 
on^ 66 per cent* of caloium carbonate. 

The latter mixture proved also to contain some proportion of 
oaloium phosphate. The dark crumbling rock No. 2 near Jhillii*- 
pdni left a hmk residue after ito solution in acid. This cwdnil 
contained fime oarhoQi which amounted to 0*1 per cent. 
sample. A great nuMf epeofmeos of the limestone gm 
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broken a strong bituminons smell. That the drainage vrater 
takes up large quantities of lime and forms again incrustations 
has already been remarked. There is a spring at Sahansra 
Dhdra, three miles east of IMjpur^ which contains hydrogen 
sulphide in considerable quantify. The smell of the ^as is 
noticed 20 yards from the spring. Silver coins placed in the 

m get blackened, and lead acetate solution colors the water 
rown. Besides this hydrogen sulphide, the spring con- 
tains carbon dioxide, calcium carbonate, magnesium smphate 
and calcium sulphate. The latter compound appears to be pre- 
sent in the largest quantity. 


MAIPHAK AS A SUBSTITUTE FOR TEAK.* 

TO THE EDITOn, ^‘INDIAN FOBBSTBR. ” 

Sir, — The sdpply of teak seems to get less year by year, and 
as the demand seems steadily on the increase, it behoves those 
it may concern, especially the Indian Forest Department, to 
take steps to see if some other wood might not with advantage 
be brought into the market, that can compete with it in some 
of its good qualities. 

I have for some years endeavoured to draw attention to a 
tree in Assam, that has several valuable qualities, and now beg 
to send you a small piece of it, together with outlines* of the 
leaves and flower, in hope that it may be identified. 

Reference I see is made, to a sample I sent some years ago, 
on page xiii of Mr. Gamble’s Indian Timbers j” apparently it 
belonp to the Meliacece, 

I described this tree shortly in the series of our Assam tim- 
bers, in the Tea Gazette ” for July 7th. It is found semi-gre- 
gariously, and also singly, with bole of 30 or 40 feet bv 5 or 6 
in girth, and has a fairly rapid growth, and nearly straimt clean 
stem. The bark is smooth, thin and greyish brown. Here and 
there at cracks a clear amber colored gum exudes and forms beads. 

The sap wood is soft and white, well demarcated from the 
heart wood, which is yellowish when first cut, and turns brown 
on exposure. When dry, it is almost exactly the color of teak, 
with a very similar density and grain. If anything it is rather 
lighter. 

It seems to stand exposure fairly, and to resist the attacks 


* We have compared the specimen of wood sent by Mr. Feal with a Bpecimen 
labelled B. 3341, and described on page xiii ot Gamble’s Manual of Indian Tim* 
bera.” They are evidently from the same apeciw. 

Mr. Gamble notes aa followsh—** E 8341 from N. E. part of Sibaagar, Aaaam, 
called Mipak, ia a aoh leddiah wood reaembling that of klelitu It ia evidently a 
naefnl wood for the aame purpoaea aa toon ia uaed. It aplita well, and ia naefnl 
for shingles. Weight 27 Iba. per cubic foot.” Mr. Peal writes that both the 
■pecimeni and notes were famish^ by him to Mr. Gamble.^LED.] 
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of white ants, is easily propagated from seed, and grows rapidly, 
throe and four rings per inch of radius for the first few years, 
and five to six afterwards. The wood is used in Assam for vari- 
ous purposes where lightness, strength and durability are needed. 
It is also largely used by the Singphos for supports io their floors. 

There are many fairly good woods in Assam, but as a competi- 
tor with teak fur furniture and fittings of houses, such as doors 
and window frames, I feel sure Maipnak has only to be more 
known to become pojmlar. 

Tlio time seems near wdien teak will be one of our dearest 
timbers, the demand seems steadily outstripping the already 
limited supply, and if it- is to bo used as the backing for our 
iron cased fortresses,” God help all those who use it for the 
hundre^l and odd purposes it now subserves. 

The Ibliagc is very like Cedrela Toona^ rather fewer leaflets 
on each stem, and they are rather more poinled, but it is at 
once known, if the leaves are bruised, bv the htn)ng aromatic 
smell, the h'af stalks are also reddi.nh. The flowers are small, 
and clusteroil in masses at ends of the u])n(‘r branches, and come 
out in August. They have five petjils ; tJireo, four, or five seeds 
of glittering black, and size of BB shot, are in each seed case, 
and Mirrounded by a white and highly aromatic skin or aril. 

Some few years ago I sent seeds of it to our Forest Depart- 
ment, and hear it was planted in the KuKi reserve, but have 
not hoard the result. 

I should be glail to hoar if the tree has been named or clas- 
sified, and if it is known in other parts of India. 

I will for^^a^d some seed when ripe. 

S. E. Peal. 

jSibfinffnr, Assam, 


FOREST PROTECTION AND TREE CULTURE ON 

WATER FRONTAGES, WITH THE VIEW OF PRO- 
VIDING A CONSTANT AND STEADY SUPPLY 
OF WATER, FOOD, SHADE, AND SHEL- 
TER FOR FRESHWATER FISH,* 

The question of pisciculture, its protection, and the protection 
of fisheries have been already discussed by so many able and 
learned gentlemen, that 1 should not liave vonturc^d to come 
forward if there had not pn^sented itself to my mind a question 
in which I, as a professional forester, have a great interest, and 
one which I feel is of much importiinco to the success of pisci- 
culture and to all freshwater fishing. 

The value of the question which I have the honour to bring 
before you may not at first appear so great as it really is, but, 

* Lty D. Howitz, Conservator of Forests, Denmnrk. Read before the Confer- 
ence in connection with the Great International Fisheries Exhibition. 
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while endeavouring to enlist your sympathies; I do so in the 
sincere hope that by the introduction of it at this Conference 
it may l)ecome a question of interest to all and a special subject 
for future legislation. It is the question of tiie protection, pro- 
per management, and cultivation of forests and forest trees in 
localities -where are fmind tlip sources of creeks, rivers, and tlie 
sup^)ly of water to lakes and other fresh waters. 

For Great Britain this question has its greatest siguifioanco 
with regard to future forest culture on barren heights and the 
<*ultivation of sbado and shelter trees along watercourses. The 

f reatest part of the forest land with which our question has to 
cal is in the possession of largo land-owners, hut as far ns I can 
ascertain there are no taws in existeuco giving a guarantee for 
the preservation and j)ropor management of these forests. Par 
more importance has this question for the British (Colonies, 
America, and several other countries, whore eitlier the State, 
a number of personas, and in some cases nobody, owns the laud 
in question. 

That the forests regulate the flow of the water in watercourses, 
and ensure a steady supply during dry seasons, while they pre- 
vent sudden and disastrous floods, is a fact so often discussed 
and proved, that 1 need only refer to it here. 

That the forests also increase the rainfall has often been dis- 
puted, and this question has of late years received considerable 
attention, particularly in Prance, hut there is still a jgreat deaj 
of uneortainty about the exact extent of the effect of a forest 
on the rainfall, and it is only by very minute observations of 
forests, consisting of the same spe(*ies of trees in various alti- 
tudes, that series of trustworthy results can be attained. Still 
there is no longer any doubt as to the effect of the forest in 
con«!erving the water that falls, or that the humidity of the air 
.ihovo a forest is considerably larger than that of the air of the 
open country. Experiments in the South of Prance showed 
tliat the rainfall in a forest as compared with that in the open 
country was in the proportion of 100 to 92’5, while the evapo- 
ration in the forest was only one-third of the evaporation in the 
open. The result of this is that the actual water received and 
retained from the atmosphere is nearly 50 per cent, greater in a 
forest than that received and retained by the plains. Numerous 
observations have also established the fact that the forests, as 
ready conductors of electricity, influence the current of vajwurs, 
and that their action is felt far above the actual height of the trees. 
Also that they condense the clouds into rain by lowering the 
temperature, and act as bulwarks against the severity of storms ; 
all this we know by daily experience and observation. That 
want of forest protection may have most fearful results has been 
so often and sadly proved, and I need only remind you of the 
disasters caused oy great floods and long droughts in Spain, 
South of B’ranco, Sicily, Chili, Peru, Mauritius, and many other 
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places, and you will grant the importance of the question. In 
the Murcia valley the river was r^uced to a succession of stag- 
nant pools, which during the summer heat developed malaria, 
fever, and miasmatic exhalations, detrimental to life and health, 
and furnishing but scant and bad accommodation for the few 
remaining fish. But as soon as the winter rains came, the river, 
in fact nearly all the valley, became a raging torrent, destroying 
life and property, and all because the forests on the ranges and 
mounUiins had been devastated, no legal restrictions protecting 
them. As a question of national economy, as a question of 

f )rotoction to life and property, and as a question of prosperity, 
brest protection has therefore the greatest claim to the attention 
of the Legislature. But to us as a means of yielding a constant 
supply of water, food, and shelter for the fishes, it has also great 
significance. The forest, with its numberless roots and decaying 
vegetation, retains the rain water and prevents it from rushing 
to the rivers and the sea, while it gives it off to these slowly and 
steadily. .It acts like a great sieve and retains the fine particles 
of the soil, which the influence of the air and sun, the frost and 
rain, and tlie action of the numberless roots have decomposed, 
thereby fertilising the land and forming a layer of mould or 
humus, in which insects, worms, larvae, and other animalcules 
live and breed. 

In his most interesting paper on fish diseases, Prof. Huxley 
said that drought or flood did not seem to affect the Seprolegnea, 
but that a steady flow was beneficial to the fish. 

Mr. Wilmot, in the following discussion, pointed out that 
the disease nearly always appeared where the regularity of the 
supply of water had been disturbed by the destruction of the 
forests. 

I presume, therefore, that both these learned and practical 
gentlemen will agree with me in the importance of tne forest 
protection as a means of preserving the health of the fishes. 

The branchlets, leaves, decaying and decayed vegetation, pro- 
duce a vast amount of nourishment for the fish, and one most 
agreeable to them. Each breeze drops into the water number- 
less gru})s, caterpillars, beetles, flies, and other insects, the food 
most relished by the fishes, while from the banks and roots 
worms and grubs are constantly supplying them with delicacies. 

The shade of the overhanging trees is also agreeable to the 
fish, and one needs only place a board in a stream and see the 
fish gather underneath it to be convinced of this. We all know 
that a shady deep pool is a good place in which to seek for fish, 
and have often onserved the predilection fish have for the shady 
side of a stream. But not only ^s regards freshwater fishing 
can this be said. In Denmark it is a well-known fact that 
the best fishing is where a forest is close to the shore, and in 
particular whore the treed, as is often the case in that country, 



FOaSBT PROTtOTlON AND TfiBB CULTURE OE WATER rRONTAOB8» 128 


overhang the very sea. The shadowing trees have another and, 
perhaps, the far more important effect of preventing a large 
evaporation, and at the same time keeping the water clear and 
cool in summer, while on the same account the winter frosts 
do not deal so severely with them. In all forest country the 
changes of temperature are not so severely felt as in a treeless 
country or on the open plains, and the efect upon the water is 
even greater. It is a popular saying in Denmark of the forest 
streams, that they are cool in the summer and warm in the win- 
ter, this, of course, meaning that they present that feeling in 
comparison to the atmosphere. The forests not only regulate 
the flow of the water, but they purify the water. This is an 
experience often demonstrated in Australia in cases where 
streams have been polluted hy wool-washing establishments. 
After having passed a few miles through a shady and dense 
forest the water will appear as clear and pure as it was above 
the woolwash. 

I need not here enter upon more reasons for the conservation 
of existing forests to ensure a steady supply or to draw your 
attention to the danger in not protecting them by legislation. 
But I will draw your attention to the advisability of cultivating 
forests on places suitable for the supply of water, and especially 
along watercourses and lakes as means of purifying these, pr^ 
venting too great evaporation, supplying food for &h, and pro- 
viding these with sliade against tne rays of the summeMun, and 
shelter from the pelting rains, the hail and the tempests. 

Salmon fishing and all freshwater fishing depend upon proper 
attention to this matter, and I feel certain that if the true causes 
were properly investigated where fisK were said to disappear 
from a stream, in half the cases it would be found that the shade 
and shelter of the forests or protecting border trees had been 
taken away. It was said at the reading of Sir James Gibson 
Maitland’s excellent paper on the “ Salmonid®, ” that it was not 
enough to place spawn and fry in a water, they must be provid- 
ed with proper food, and the best means to do this is to preserve 
the border trees and ensure a steady supply of water and food 
by preserving the forests from whence the supply of water is 
derived. But, as before remarked, it is not enough to preserve 
the present forest. New forest must be cultivated on the barren 
ranges, and many a stream, now nearly empty during dry sea- 
sons, will be re-filled and soon teem with fish and food for the 
many. So far for the principle of the conservation of the forest. 
I will now briefly mention the most suitable trees and their 
culture. But before entering upon this, I must draw your 
attention to the important condition to be observed in the 
management of such forest areas, as are preserved for the sake 
of conservation of water. This ct^ition m density. In the dense 
shade of a well-closed forest are developed all those atmospheric 
conditions on which depend the greatest effects of the forest in 
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regard to climaio and water conservation. The so-called period- 
icS thinning out in these* areas should be carried on with the 
greatest care, and might with advantage l)e nearly dispensed 
with, if the economy of the management would permit it. The 
result would bo, besides the effect upon the water conservation, 
that tall ‘^traiglit trees would bo reared, yielding timber most 
valuable for all practical pur])osos. Nature itself would do the 
thinning old, and do it in a better way than we could hope to do, 
while the ground would be ke])t moist and in a state favorable 
to the dc(*um])08ition of vegetable matter. It is desirable tliere- 
loro to fr.ime n^gulations regarding such forests, deciding the 
minimum to Ixi preserved of the nuinb(*r of trees per acre, due 
regard being of course ])aid to age, specie.s, altitude, and locality. 
Kor th(‘So reasons it is highly important that afl such forests^ 
wbetlior })rivato ]iroj)erty, eoinmon*», or belonging to tlie State, 
should be jdaced under the control of the State, 

The different tr<*es have naturally a difffTont effect as regards 
conNorvaiioii of water and production of food and shelter lor 
ficb, as I will here briefly ]>oiiit out. To simpliiy matters we 
may divide all foro^t trees into two largo groni)s, the deciduous 
and the evcrgc(‘n tr(‘os. The deciduous trees of wliicli, as far 
as Great Britain is concerned, the oak, elm, beccdi, plane*, larch, 
willow and poplar arc the most proniiueiit, have a decided ad- 
vantage over the evergreens. I need not here enlarge upon the 
faet that the full shady foliage during the summer is far more 
efteeth (* in ])reventmg a largo evaluation, and that the branches 
oi* the trees of this group are more spreading than those of the 
other. The energy of life seems to be far greater in those 
trees towards effecting our objects, and for direct border trees 
to a watercourse they are undoubtedly the best suited. The 
great amount of foliage and branchlets yearly thrown by these 
trees forms a vc'ry jirominent factor in the economy of nature, 
and their decaying vegetation is full of teeming life and food 
for fisli. 

That this group is eminently suited for wafer conservation, 
was illustrated in a forest in Denmark, whore an area of firs 
and pines was cultivated with beech and oak. After a lapse of 
about fifteen years a mill-stream, which during the time of the 
evergreen trees had dwimlled down coii'Nideraldy, iisbuinod such 
proportions that the irrigation of a considerable area w^as effect- 
ed by it, besides supplying the mill with abundance of water. 
As regards the evergreen trees, the first cultivation of barren 
ranges or high plateaus might advantageously be undertaken 
vvitli llieso on account of their ability to resist tlio severity of 
the climate in those exposed localities, and to grow on stony and 
poor soil. But even on rocky ground and in high altitudes 
the larches, birches, and other deciduous tr(*cs will often do well 
and serve better for the end which we ha\ c in view, the water 
storage and the pisciculture. 

In such localities, where only the mobt hardy trees can be 
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reared, it wouUl he practical to cultivate along the watercourses, 
in the valleys and ravines, or any lower ground, a few rows of 
deciduous trees as soon as the other trees* had attained sufficient 
height to protect them from the storms and the frosts. Several 
objects may bo gained by doing so. First, the shade, shelter, 
and other beneficial effects for the fishes ; secondly, that most 
valuable timber could be roared, as these trees have, as a rule, 
a greater preference for damp and moist localities than the ever- 
greens ; and thirdly, because the deciduous trees permit more 
freely a luxuriant undergrowth of shrubs and annuals. All 
I’reshwator fishermen will agree with me in the advantage of 
having a good growth of annuals as watorcresses, nettles, &c., 
near the bank, and have ohscrvc'd that during feeding time the 
fish always seek such places. There is a vast variety of shrubs 
and annuals, that might easily and with great advantage ho in- 
troduced and grown on the river banks, but it would he outside 
the bounds of this j)aper to enter fully on the theme. However, 

I may only mention that many fodder plants and grasses from 
other eountri<\s might be a source of wealth to the population, 
and grcsitly benefit the fish as well as the owners of the land, 
if culiivated on the hanks. The ])riekly Comfroy, e,g. (Si/m- 
pJiag turn a^perri mum) which yields suedi a splendid forage by its 
abundant foliage, and many others, are ea.^.ily roared both from 
seed and cuttings, and should do well in the low lands, while on 
the sandy h(*a(dies, near the outlet of rivers and creeksf the cab- 
bage raiiish {Pringlea antiscorhutica) would cover those barren 
and (l(‘Solato ])laces with vegetation, and furnish an object of 
inerehaudisi^ by packing them for the use of fishermen and sailors 
in tlie Arctic regions. The plant when cooked is a good substi- 
tute for cabbage, and has a most wholesome - effect on persons 
su fife ring from scorbutica. 

By a judicious forest management, which I will not enter 
upon here, the land can be kept covered constantly, and always 
in a state favourable to the purpose of storing the water. Tliat 
many of the (‘vergreon trees may he of great im])ortance, and 
particularly where they are better suited to clime and soil, 1 
will not deny. The Australian Eucalypts, which have such a 
beneficial effect on the health of man, may also serve well for 
]>isciculture, hut as far as 1 know, no experience is yet at hand 
with reganl to this. Still 1 doubt if these trees might not do 
more harm than good by being planted on watercourses, on ac- 
count of their great drying properties. In warmer countries, 
the place for these trees is whore stagnant waters during sum- 
mer are breeding places for fever and ague. The cultivation of 
the borders of watercourses has also a great significance to us, 
and it is here that the deciduous trees must be mainly utilised. 
The belt need not bo very broad, say half a chain wide, and 
planted with good-sized plants at the rate of from 800 to 2000 
per aero, according to their age. Even a double row of trees 
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would be a benefit, but it is important that both sides of the 
stroam should be planted instead of cultivating twice the dis- 
tance on one side. This being done with the object of providing 
a perfect shelter in some place, and valuable observations may 
be obtained by doing so. A great many American and other 
foreign trees might well bo introduced, as, for example, the 
Swamp (Cypress (^7'axodium distichum), a great tree yielding a 
finely-grained timber, hard and durable, and the Leverwood tree 
(^(htrya Vlrgmicd), which besides excellent timber furnishes a 
relished forage from its rich foliage ; these, and a great many 
more, might have a good eifect on the river fishing besides 
other advantages. But it is particularly the willows to which 
our attention should be drawn. The preference which these 
trees have for water, and particularly for running water, is well 
known, and points directly to the practicability of placing them 
in those localities so well suited for them. The fish like willows, 
and I have often times in Australia seen the best fishing places 
close to whore some weeping willows (^Salix Bahylxmica) had 
taken the place of the indigenous and oven more shady wattles 
(acacias). 

The yearly consumption of osiers in England is far greater 
than the national supply, and as the basket industry is constant- 
ly on the increase, it would also on this account bo advisable to 
further the cultivation of the osier willows. For light, sandy 
banks, the best willow should be Salix purpurea^ and, as it is so 
easily propagated, it will well repay the cost of cultivation, be- 
sides binding the banks, making them firm, and adding to the 
health of th<‘ locality as well as that of the water. For more 
clayey soil, S, viminalis and the now celebrated S. capresa, so 
much sought for powder factories, should be the l)est. The cut- 
tings must bo taken from the one to two year old shoots, and be 
put 1 to foot apart, in double or treble rows 2 to 3 feet apart, 
care being taken to leave only hall‘ inch or less above ground. 

There are many localities wlicre comparatively valueless land, 
close to the mouths of rivers and canals, might be made highly 
profitable, at tlie same time as the cultivation of it with the 
before-mentioned trees and plants would improve the state of 
the fishing, and, before placing spawn and fish in any water, 
I consider it important to pay great attention to this question. 
Whore few or no trees exist it will be necessary to cultivate 
them, and I feel certain that such proceeding will enhance the 
chances of the success of pisciculture. I will not here enter 
further upon tho practical details of the question^ These are 
bound to vary with the locality, and the local foresters will know 
how to deal with them. 

In drawing the attention of the Conference to this question, 
it is with the sincere hope that it may enlist your sympathy, 
and that the public opinion may be won for it. That it is import- 
ant for all freshwater fis'bing is evident. That is one more rea- 
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son added to the many vfhy we should regard the forest as a 
precious heirloom to be deeply revered, properly used, and. 
through careful maintenanoe, descend improved and enriched 
to posterity. 


GROWTH 0? BOMBAX MALABAEICUM. 


TO THE EDITOR, INDIAN FORESTER.” 


Sir, — ^T o-day I felled a simal tree that had such very remark- 
able persistence of the branches, that I carefully counted them 
and measured the stem. 

Simal here throws out branches often very regularly in fives 
radially at every 4 or 5 feet up the stem ; in the forest the lower 
ones soon die off. In this case there were 22 nodes from 
whence branches had sprung, and some remained on 20 of 
them. 


Total height, 80 feet. 

Girth at ] 0 feet, 6 „ 


jf ^0 „ ^ ^ 

30 ••• 4 3 IQcllGSe 

it 50 „ ••• 3 „ 

Growth by rings, 10 or 12 years. Distance between nodes 
and the number of branches, as per sketch. Largest branch, 20 
inches round. It was growing amongst tea bushes and sheltered 
by forest not far off. 

Five branches had grown regularly from every node ; 37 had 
fallen and left scars ; two lowest and some upper branches were 
dead ; 68 or 70 remained on alive. 


SiBSAGAR, Assam, \ S. E. P. 

January y 1884, J 


PARAFIN OIL FOR ORCHARD TREES. 

An article in November’s Number of the Nineteenth Century” 
gives a bad account ol the orchards at liome. The author states 
that in most, the trees have a very wretched appearance, being 
covered with lichens and dead branches. lie has discovered 
that an application of Parafin oil to the bark kills the lichen, 
and that the tree then recovers its health. He goes on to 
recommend to farmers the planting of orchards, which he says 
pays better than corn. Let us hope the poor farmer will find 
it so. 


F. B. D. 



Jj. j^EVIEWS. 


REVUE DES BAUX E:^ FORETS FOR SEPTEMBER, 

1883. 

This number contains two papers of great interest. The former, 
^ M. Ed. Blanc has for title “The Landes, their Past and 
Inture.” 

The author informs us that a M. Dupouchel started an ingeni- 
ous theory, having for object the reclamation of the Landes of 
Gascony. This object was to be effected by diverting the 
course of some rivers coming down from the Pyrenees, so 
as to bring to these barren plains the soil washed down from 
the hills. M. Dupouchel estimates that the area, which would 
thus increase in value and fertility, would amount to about one 
million hectares, and that the cost of the undertaking would not 
be more than 24 or 25 millions of francs. Ho further states 
that the only culture which now exists is that of pine, that its 
timber is of little value, and that oak, which is the most valuable 
timber tree in France, is not indigenous in the region. 

M. Blanc shows that M. Dupouchel has based his proposals 
on wrong data. The total area of the Landes amounts roughly 
to one million acres, but all this extent of land cannot benefit 
from M. ])upoiichel’s scheme. First, there are the Dunes, to 
which, as they consist of hills, this system of irrigation cannot 
apply, without cdhsidoring that they must remain under a special 
system of protection. The Alaremme would not reap any bene- 
fits from it, as tho cultivation of the cork oak (Q. occidentalis) 
already yields ample profits. Neither can the State forests, 
which are inalienable, be includc'd, nor can tho areas covered 
by villages and hamlets, lakes, ponds, already fertile valleys and 
tracts of country, like tho Chalosse, and hilly country. By 
deducting these the area is considerably diminished. M. Blanc 
further considers that tho cost would amount to quite 40 or 50 
millions, for a network of roads would be indispensable. These 
would be very expensive to make on account of the total absence 
of stone throughout the Landes. Ho also says that M. Dupou- 
oheTs estimate of tho increased value of land is far too high, 5 
to 6,000 francs per hectare,* whereas land of excellent quality 
and favorably situated is sold constantly at 1,500 to 2,000 


• 2i acres nearly. 
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francs per hectare. Ho considers, therefore, that the increased 
value, the differenoe between the actual and the future 
value, would not be more than 600 to 1,000 francs per hectare. 

The author then gives a detailed description of tne different 
portions of the Landes as they were and as they now are. There 
are few persons, who ^re not aware that the Landes to-day are 
no longer what they were ; the country described in so graphic 
a manner in Maitre Pierre is no more the same. The bare 
marshy desolate ];)lain formerly known as the lartde raae^^ the 
bleak sandy hills known as the dune blanche ’’ are now things 
of the past. With them have disappeared that once necessary 
mode of locomotion — stilts. Now, thanks to Brcimontier, who 
originated the work, the country is one mass of forests. Those 
everlasting pines, which meet the eye of the traveller at every 
step, are no doubt monotonous, but along the dunes the scenery 
is not devoid of a sombre beauty. The Atlantic surges up in 
long lines of waves, which break in a mass of white foam on the 
sandy beach. In the forests the ground is covered with a dense 
underwood, in the midst of which the graceful heather puts 
forth its lovely flowers, the trees arc decked out with little pots 
to receive the flowing resin, and ever and anon a pretty lakelet 
will suddenly burst into view with a hamlet sleeping on its 
peaceful margin. 

Thus it is evident that the soil of the Landes is pre-eminently 
adapted for the growth of pine forests, and the oak, in spite of 
what M. I)ui)onchel says to the contrary, is certainly not absent, 
and attains splendid dimensions, as can be seen from the few 
fine trees loft in tho neighbourhood of certain villages. As M. 
Blanc says : — 

The Landes arc well suited for the cultivation of tho oak; here 
then it would be easy to obtain, rapidly and without any efforts, 
flier and more numerous oaks, than in a much'^longer period in all 
the forests of Eastern France put together.” 

But what oaks exist are now of no valuo on account of 
the want of means of communication. The inhabitants who 
earn a livelihood by the extraction of pine resin, look upon 
all other trees as weeds, that are only fit to bo felled and 
put out of the way to make room for the pine. They have but 
few fields, barely enough to satisfy their wants. The only 
manure which they can obtain is that which they get from tho 
soutrage, i,e\, right of lopping the brushwood in the forests. 

Having proved tho possibility of growing fine forests of pine 
and oak, M. Blanc points out that the pine trees ought not to 
be tapped so extensively as they are now, but only a lew years 
before their exploitation. The growth of oak must be encouraged 
and aoutrage abolished, and the Landes wdll then soon be able to 
Pupply timber in large quantities. 

Means of export must then be established. Roads and rail- 
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ways would at present be too expensive, so the author’s proposals 
amount to this : — 

The long chain of small lakes along the eastern foot of the 
dunes south of Arcachon ou^t to be utilized to make a canal 
from the Bay of Arcachon to Bayonne. Later on another canal 
should be made, connecting Arcachon with Bordeaux. Speak- 
ing of the Arcachon-Bayonne canal the author says : — 

It would be 124 kilometres long, 106 of which would be in the 
department of the Landes, and 18 in that of the Girondo. The 
lakes are, most of them, connected with one another. By taking 
advantage of these natural communications, as well as of the differ- 
ence in level of the lakes, there would be no difficulty in joining 

them by means of a navigable channel This new canal 

would serve not only for the export of timber, but also for that of 
cork from the Maremme^ of resinous products from the Marensin^ 
of iron from the foundries of Gastet and Uza, and of all heavy 
material for which transport by water is evidently preferable to that 
by rail. It would also serve to bring stones from Bayonne, and thus 
supply the means for the construction of roads, and lastly, mineral 
manure, which would be vastly superior to that obtained from the 
■outrage, might bo brought in and that disastrous practice abol- 
ished” 

There is no doubt that this would prove of vast benefit to 
France, for the foreign forests which are now supplying it with 
wood arc getting exhausted, and the country itself is at present 
fjir from being able to satisfy its own wants. By the cultivation 
of the pccluiiculato oak, and an improved system of export, tlio 
requirements of the vino growers of Ikirgundy and Bordeaux 
for the manufacture of ca^ks might bo met, while the pine 
from the Landes and the other recently wooded countries like 
Auvergne and the Alps would furnish a largo quantity of 
timber. 

The second paper is a translated extract from a German 
Forest periodical, and gives an account of the visit of the 
Austrian Minister of Agrieuluiro to the works of protection 
and re-afforestation in the Alps of Daupbiny. 

It is not necessary to go into the details of the report, wdiich 
gives a description of the different operations whicli have been 
carried out, and which liavo put a stop to a number of danger- 
ous landslips. But it is interesting to note that wliat they 
admired most wore — (1), the system of having a separate in- 
dependent establishment for these works ; (2), the numerous 
inspection bridle-paths ; and (3), the temporary nurseries which 
have been established at all convenient places. What the author 
■ays about these nurseries is worth quoting : — 

The necessary planting material is prepared in temporary nurser- 
ies, which have been made at all elevations at any spot containing 
fertile soil, and measuring at times not more than 1 0 square metres, 
and usually these narserios consist simply of a single bed one metre 
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broad. They need no enolosnre, cost rery little, and ensure the 
success of the plantations by giving the advantage of a short trans- 
port, and chiefly by enabling the plants to grow up in a soil and 
climate identical with that in which they will have to live. Landslips 
are prevented by means of small drains which are either open or 
covered with flat stones.” 


FOREST PROGRESS REPORT FOR BRITISH BURMA 

1882-83. 

The Burma Forest Act XIX. of 1881 had effect from the 1st- 
of July, 1882, together with a series of rules passed by the 
Chief Commissioner under the provisions of the Act. The 
Forest law now in force having t)een prepared and passed after 
some years’ experience had been gainea in the working of the 
general Indian Forest Act, may be considered the best forest 
enactment in India. The rules passed by the Chief Commissioner 
in July 1882 are divided into five sections relating to — 

1. The protection of reserves from fire, the prohibition 

of shooting in reserves at any time without a license, 
and not at all during the fire season, whilst pheasants, 
jungle-fowl, partridges, quails and hares are pro- 
tected during the breeding season. 

2. The extraction of reserved and unreserved^ trees and 

forest produce. Excluding teak reserved by the 
Act, the number of reserved trees has been reduced 
from 16 to 6. The rates have in fact been raised 
more than double in all cases, and the power of 
grunting free licenses for reserved kinds confined to 
Commishioners of Divisions and Conservators of 
Forests. The trade license system has been extend- 
ed to all unreserved timber extracted for sale and 
removed beyond a certain distance from the forests. 

No (hitch trees {Acacia Catechu) arc allowed to be cut 
below 3 feet in girth, the rate levied being Ils. 20 
per cauldron of 12 gallons. The license for wood-oil 
prohibits the tapping of Kanj in trees {Dipterocarjms 
Icevis) under 7 feet 6 inches in girth, and limits the 
number of places in which such trees can be lapped. 
In Eng {I?lpierocarpu8 tuberculatus) and Thitsee 
( * ) under 3 feet in girth are also protected from 
tapping. 

3. The control of timber transit, in which provision is 

made for the registration of hammer-marks. 


* The name Thitsee is not given in Kun* Flora, so we cannot identify this 
tree.— [E d], 
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Tho salving of drift timber. A Hog’ is defined as 
meaning a fairly good piece of timber not less than 
18 feet long and o feet in girth. Salvage rates are 
fixed for all the Burmese dep&ts. 

5. The powers of Forest Officers under tho Act. These 
rules were revised in January 1883, the most import- 
ant changes being — the reduction of the duty on 
foreign timber floated down the Salween to one-half 
per cent, ad valorem ; the exemption of the Arakan 
division from the provisions of the rules ; and a 
considerable reduction in the fees for the renewal 
of the registration of hammer-marks. Depart- 
mental directions for the guidance of Forest Officers 
and for the information of the public were also 
issued. 

Owing to tho alteration of procedure for the formation of 
reserves by tho new Act little was added during the year. The 
estimate of 3,474 square miles made by Mr. Brandis has now, 
however, been almost reached, but the Government of India 
advises the selection of further reserves as long as valuable teak 
areas are available, which can be reserved without inconvenience 
to the people. Measures have been taken for the formation of 
Cutoh reserves in tho Thayetmyo district, and Mr. Hill says that 
— ** The importance of maintaining a continued supply of Cutch 
trees for the support of an industry that gives occupation not 
only to a largo number of Burmans residing within British ter- 
ritory, but also to immigrants from Upper Burma, has often 
been remarked upon, and the Government of India have specially 
pointed out the urgency of assuring the reproduction of Cutch 
by natural or artificial means. Throughout the Outch-produc- 
ing parts of the Thayetmyo and Prome districts, the powers 
of natural reproduction of the tree, both from seed and from 
stool, are so great, that the majority of the toungya clearings 
are thoroughly well-stocked with a young growth of Cutch ; 
this young forest, however, is not allowed to attain an age of 
more than 10 or 15 years before it is cleared by the toungya 
cultivator, whose rotation in many instances even falls short 
of this limit. For the j)roductioii of Cutch trees of sufficient 
quantity and of an ago suitable for the manufacture of Cutch, 
all that is required is tho reservation of a sufficient area of 
these old toungya grounds.” Steps have also been taken to 
demarcate village forests in the delta of the Rangoon river, in 
order to guarantee a sufficient supply of fire-wood to the large 
villages tnere. 

Para. 6 of' the resolution by the Government of India runs 
thus — “ The progress of the forest survey, conducted by the 
general Survey Department of India, has so far not been 
satisfactory, owing to the exceptional difficulties which were 
met with at the commencement of the operations. It has now 
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been decided to survey the forests on a modified 4 i^ch ioale, 
which will enable the survey party to turn out about 30O square 
miles annually^ at a cost of Bs. 135 per square mile, debitable to 
the Forest Department.” The following extract from the De* 
puty Superintendent’s report will show what impression the 
forests left on a new comer. The features are of an intricate 
nature, consisting of a few high ridges, the interlying rallies 
being cut up by innumerable watercourses, which are generally 
so deep, wide and thickly wooded, that it is a most4ifficult mat- 
ter for the surveyor to distinguish between the large and small 
ones, and therefore he has generally to follow up the courses of 
all in order that important features may not be omitted. The 
forest is extremely dense, almost impenetrable, every ray either 
for the traverser or plane-tabler has to be cleared more or less, 
eo that the work progresses literally by inches. The only clear- 
ances are those made by Karens, which are few and far apart. 
After a time the silence and monotony become so painful, that 
the longing for a change is beyond all description. The Bur- 
man cannot endure this, and it is only the European or the Hin- 
dustani who has sufficient perseverance to plod his weary way. 
For three months a fog quite as dense as any experienced in Eng- 
land, out of London, overhangs this desolate region. It lifts 
at about 10 A.M., up to which hour there is a constant drip, drip 
from the trees, and the undergrowth is reeking with moisture, 
the bad effects of which none but people of the strongest con- 
stitution escape.” From this it would appear that t£e DepuW 
Superintendent is not in harmony with his surroundings. We 
think he has painted forest life in colors far too black, although 
fever is undoubtedly very common. During his next season’s 
work let him devote his leisure hours to the study of the luxuriant 
flora, or to that of any other branch of natural history, and we 
venture to predict that the monotony will disappear, and that 
he will find jungle life has a peculiar charm of its own which 
endears it to every true Forester. 

it appears from the Resolution by the Government of India 
that the Working Plan Branch, at the present rate of progress, 
will take over 100 years to draw up plans for the whole pro- 
vince. Operations were confined to 24 square miles in the 
Tharawaddy Division, and at first it was intended to carefully 
count every tree in this area. This might be advisable in 
certain forests, such as in some of the well-stocked and easily 
accessible sAl forests of Oudh for example, but in Burma the 
Conservator is of opinion that — The difficult configuration of 
the ground and the almost impenetrability of portions of the 
forest are sufficient so as to retard the work as to make it 
inordinately expensive. In order to expedite the work a sys- 
tem of linear surveys was substituted, and in this way 578 
acres, or 4 per cent, of the total area, was correctly surveyed 
and valued. Although this is a very small percentage, it 
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seems sufScient considering the very poor average of teak trees 
to the acre contained in onr natural forests; In the Korth 
Bilin block, including unsound trees and seedlings, only 15 
teak (of which 9 are below 1 foot in diameter) are found to the 
acre, and the South Mokka block contains on an average 17, of 
which 11 are below 1 foot in diameter. The average number 
of all kinds per acre is 33 to 35, bamboos for the most part 
completing the forest.” In the dry forests the principal asso- 
ciates of teak were found to be Lagerstrmmia Flos^eginoe^ Xylia 
dolabriformiSj JJipterocarpus tvberculatus and the Myinwa bam- 
boo {Dendrocalamus strictua)^ whilst in the moist forest oc- 
curred Dipterocarpua Icevia^ Mygin (?) and Thitya 
(^Shorea ohtuaa) together with two bamboos, Bambusa polymorpha 
and Cephahatachyum pergracile. It was estimated that in the 
dry forest, teak takes 110 years to attain a mrth of 6 feet, 
whilst in moist forest it requires 105 years omy, but the data 
on which this estimate has been made are insufficient, and rings 
on a large number of stumps will have to be counted before 
any satisfactory conclusion can bo arrived at. 

Fire protection was not so successful as in the previous year, 
the area which it was attempted to protect being increased 16 
per cent, in order to facilitate the extension of the teak toungya 
system, whilst the area actually protected was only 1 per cent, 
more than that of last year. We notice that extensive stretches 
of Kaing grass much assisted the spread of a fire in the Ten- 
nasBcrini circle. Perhaps it might be possible to burn these 
stretches before the more valuable jungle had become inflam- 
mable. 

During the year the regular plantations have been increased 
by 21 acres only, successful toungya plantations by 651 acres, 
at a cost of Rs. 9 per acre, and indifterently stocked toungya 
plantations, &c., by 449 acres, at a cost of Jls. 8 per acre. These 
additions consist almost entirely of teak. An attempt has been 
made to start Catch toungya plantations, which will we ho])e 
prove as successful as the teak oiic^. 400 acres of teak-produc- 
ing forest, covered with flowering bamboos, wore successfully 
treated and are thoroughly well-stocked, but Mr. Hill says 
that — “ The clearing and burning of such tracts cannot bo done 
until several years after the flowering has taken place. It may 
be useful to burn the forest the first year with no other object 
than to destroy as much of the bamboo seed as possible, but 
before the ground can be suffi(Mentlj^ cleared for planting several 
years must elapse.” The cultivation of various exotic plants 
and trees has been continued, but the only promising experi- 
ments are those with Mahogany^ and the Paper Mulberry. 

Colonel Seaton makes some interesting remarks on the state 
of the natural reproduction of teak in a part of the East 
Salween division. He says that — On hills where teak occurs 
in bamboo jungle, and along the edge of the dry forests on the 
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crests of ridges, seedlings appear to be plentiful, and promising 
trees of tho 3rd class in fair proportion along the banks of the 
Thaungyin, tho teak having to struggle with a large sprinkling 
of moist forest trees, reproduction is in a very bad state. This 
is doubtless in the first instance due to the indiscriminate gird- 
ling of all inarkeiablf trees which took place near the river 
many years ago, as evidenced by tho stumps largely outnum- 
bering the total of tho first three clasM^s, 17,59(5 teak and (5,195 
other trees were girdled, all of which save 4,711 trees were 
out'^ide reserves. 

More than 48,000 tons of teak were extracted, being an 
increase of 55 per cent., due to the high rates obtainable, -^ilst 
50,000 tons of other timber were taken out, or a falling off of 17 
per cent., by reason of the number of reserved trees being 
reduced from 1(5 to 6 and no record being kept of the quantity 
of unreserved timber cut for use near the forest. Owing to the 
introduction of the new rules in the middle of the year, the 
timber account as given in the report is somewhat difficult to 
unravel. Some Pynkado railway sleepers wore s(‘nt to Calcutta, 
and in ‘^pite of the small profit realised, it may be found advisable 
to continue exporting them in view of tho large railway exten- 
sion m about to bo made in India. 

Minor forest produce realised Rs. 80,000. In Tennasserim, 
cardan loms continue to be collected by Karens free of duty. 
1,500 cwt. of the bark of Rhizopfu>ra viucronata used for tan- 
ning pnrpose^i, and 50 cwt. of the hark of TetrantherataurifoUa 
for mixing with salt of local manufactiiro were exported to 
Rangoon. In Pegu Rs. 70,000 were received from Outch 
licenses, and it is estimated that 1(58,000 trees were boiled. 

150,000 tons of teak, valued at Rs. 140 lakhs, were exported as 
compared with 130,000 tons in 1881-82. 

Although there was a loss of Rs. 2^ lakhs due to the reduction 
of dntv on foreign timber, the biirplus was 12J lakhs, or nearly 
2 laklis more tlian that of last year. Tho large receipts are 
tliu^fiy due to the high price of teak prevailing during the year. 

A 1st Class Forest Bungalow is being built at Toungoo, but 
^\e c.nniot discover from the re])ort how much it will eventually 
cost, although the sum of Rs. 11,000 has been expended on 
it during ilie year under review. 

A number of clearances to admit of the passage of timber 
rafts were made in the Tavoy ri\er and the Meko stream, by 
means of 1,200 tbs. of dynamite. In tlie Siitang below Toungoo 
a number of snags were clcanvl away by a special party em- 
ployed for the purpose. 

Ransome's steam iree-feller obtained from England last year, 
has not proved so useful as anticipated. An experiment to clear 
a piece of land adjoining the Magayeo plantations was not a 
success, the machine requiring constant little repairs, and the 
labor incurred in taking i)recautious against trees falling on the 
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feller rendered the work expensive as if done hy hand. It is, 
however, as yet too soon wholly to condemn it, and it will prove 
more useful in cutting up logs than in felling trees if such work 
can be found for it. 


Dr. HOUGH’S ELEMENTS OF FORESTRY.* 

It is one of the misfortunes of Indian life that books are novel- 
ties in India long after they have been reviewed and have taken 
their places (if they are worth it) in the libraries of Europe 
or America. The misfortune is the greater because it might oe 
helped. Communication wdth India is now comparatively ra- 
pid ; but the fact is that the wants of the small European 
population arc so varied, that Booksellers do not attempt to 
supply any but either directly professional — Military, Engi- 
neering aud Medical — books ; or just such literature (selected 
on what principle it would bo interesting to know) as they 
think likely to sell. 

It is thus that Dr. Hough’s book is a novelty. Like all the 
publications more or less directly connected with the Agricul- 
tural Department ol the United States, the book is well got up, 
full of facts and of information according to its lights ; it has 
also abundant and extremely well executed illustrations, always 
introduced just where they are wanted. Nothing is more re- 
markable in the proceedings of the Washington Agricultural 
Department, nothing more worthy of imitation in India, than 
the way in which the latest and most reliable information 
connected with Departmental objects is systematically diffused 
at a cheap rate, and so that every one can obtain it, and so 
that no agriculturist can complain that he is not speedily in- 
formed of all that concerns the successful pursuit of his busi- 
ness. The chemistry of wheats and other grains, the value 
of manures, the properties of grasses and fodders, the facts 
about ensilage, the natural history of insect destroyers of crops, 
these are among many subject on which excellent publications 
have been issued ; and it is not too much to say that this book 
on the Elements of Arboriculture is a worthy compeer in nearly 
all respects. It is called a book on Forestry, but in reality — 
writing for America and its people — there is unfortunately at 
present no real demand for information regarding Forestry 
in its wider aspects. Until a country awakes to the fact, that 
a steady production (in large quantities) of building timber, 
is not to be had on other terms than those of reserving to the 
State or public control, large well situated forest estates, and 


* The Elements of Fobebtbt ; designed to afford information conoem* 
ing the planting and care of Forest trees for ornament or profit, &c., &c. B/ 
F. B. Hongb, Fb D. CiBcinnati, R. Clarke and Co., 1882. 
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can by no means be accomplished by the most liberal planting 
of groves, parks and individual trees about private estates, so 
long the management of forest estates on a defined plan, can- 
not excite much attention. The hook before us does indeed 
give a brief account of continental forestry, but explains neither 
its reasons nor its objects, — for example why it is that high 
forest is better than coppice for State purposes, and why the 
“ natural system ” is made so much of. ^ot one of aU the 
problems that arise directly the management of forests, as suchy 
18 contemplated, and which are illustrated popularly in such 
books as that excellent little work of M. Puton’s (of which a 
rough translation has appeared in this Magazine), is so much as 
alluded to in Dr. Hough’s book. A little detail is indeed given 
about coppice forest management, because this — the petite 
culture of forests, — is always to be found even in countries 
which have no State forests. But the book would have been 
much the better for some such additions as M. Puton has given, 
and some proposals for a systematic management and account 
keeping in coppice forest estates. The system of ‘ selection 
kWing^ ( Jardinage) is also alluded to, but nothing is said as to 
when, where, and why, it is adopted. 

The only way in which this book differs from English Arbori- 
cultural books, as far as its scope is concerned, is in the fact, 
that it does contain something about forests, as such, and also 
deals with forest fires, and also there is some disposition shown 
to think more of planting areas and less of individual trees 
than usual. 

Among the opening chapters, the second describes soils very 
much as usual. We doubt, however, whether the description 
of loam, sandy loam, &c., is an improvement on what is to be 
found in the older books. 

Under the head of ‘ calcareous ’ soils also we look in vain 
for anything that will indicate, what proportion of lime should 
exist to enaole us properly to call the soil calcareous.” Alka- 
line ” is hardly a class of soil of the same nature as argillaceous, 
siliceous, &c. But perhaps in America, there may be a special 
convenience in so aealing with soils most affected by the dele- 
terious efflorescence of soda sulphate. In India the description 
would be very different. 

The Chapter on Meteorology and Climate is excellent, and 
the paragraphs ( 73 , 74 , &c.) on the effect of woodlands, par- 
ticularly so. 

The writer then passes on to reproduction of trees from seed, 
and includes practical information regarding the harvesting 
and storing of tree seeds, and on the time of sowing, and on 
the vitality of different kinds of seeds. Next we have a brief 
notice of other methods of propagation, by layers, cuttings, 
grafts, Ac,, and details as to plantmg in rows, triangles, quin- 
cunx and in other forms. The 7 th Chapter deals with the struc- 
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ture and functions of the various parts of growing trees $ the 
illustrations here are particularly good. 

Then follow the three Ohapters (VIII*, IX. and X.) which 
constitute the ‘ Forestry ’ part of the work. Chapter X. we 
have alluded to ; it is the one in which a brief account of Con- 
tinental Forestry is given, and includes (what we did not 
before mention) some account of reboisement works, and the 
pUinting of ‘ dunes.’ Chapter VIII. gives some ideas regard- 
ing what we call “ Forest Economy.” 

The question of profit is dealt with rather feebly, so Jit least 
it will seem to those who romeinl>er M. Puton’s strikingly 
clear illustrations, and the convincing arguments in J. Clave’s 
VEeonomie Foreslihre, a popular but valuable little book, which 
does not appear to have come under Dr. Hough’s notice. The 
usual statistics are given witli regard to the i)roportion between 
forest and total area in different countries, and a series of 
concise and interesting paragraphs explain the timber resources 
of the dillorent American States. 

(>ha])tor IX. is devoted to a brief account of (what appears 
to the Indian Forester the im])erlect) legislation of the united 
States, regarding forests, which amounts to a “ Timber Culture 
Act” — granting leases of ^ waste’ land, with a view to timber 
trees being raised on the grants along witli agricultural crops — 
and a few Acts attaching special privileges to the planting of 
trees ; while the Acts of 1878 for the sale of timber lands in 
(Jalifornia, Oregon, Nevada and Washington territory appear 
to us little ‘"Lort of disastrous. 

The Chii])ters on ornamental planting, on hedges and screens, 
and shelter belts, and [)lantiiig along railroads, leave nothing 
to be ilesirod ; and the same may bo said for the series of 
Chapters which follow, on the cutting and s(‘asoning of wood, 
on wood-fuel, charcoal and wood-gas. But the progr(*ss of 
this class of information is interrupted for the introduction of 
Chapter XV. on forest tires, XVI. on injuries by pasturage and 
wild animals, and XV 11. (witli its unequalled wood-cuts) on 
insect-ravages. Then the author returns to timber industrial 
questions, and goes on with processes for impregnation and 
rendering timber durable and bard, with the products of the 
conifers, viz., resins, tmqieutines and balsams, with the manu- 
facture of paper from wood-pulp, and with the production of 
tanning barks and the extraction of their valuable princi- 
ples. 

The rest of the book is occupied with descriptions of parti* 
cular species of trees ending with the American conifers. The 
whole is brought to a close with a Chapter on the special forms 
of tree planting in Kansas and Nebraska. It is a pity that the 
book no where deals with the practical moans of overcoming 
dif&culties that occur in attempts to plant up dry, rocky, sandy 
or saline soils. 
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REPORT ON THE ADMINISTRATION OF THE 
METEOROLOGICAL DEPARTMENT OF THE 
GOVERNMENT OF INDIA IN 1882-83. 

Henry P. Blanfoud, P.R.S., Meteorological Reporter to the 
Govet*nment of Indian 

Some topics of general interest are in the following briefly 
referred to. 

Solar Rhi/sic8.~A large photo-heliograph, suitable for taking 
pictures of the solar disc, 12 inches in diameter, has been sup- 
plied to the Dehra observatory ; and some additions have been 
made to the smaller instrument, rendering it capable of taking 
pictures 8 inches in diameter. 

The variable state of the atmosphere renders it difficult to 
determine by means of thermometers the comparative intensity 
of the solar radiation. The atmosphere of (Calcutta, where 
observations with Stewart’s Actinonioter have been carried on, 
is but ill-fitted for operations of such delicacy. Arrangements 
have been made for observations in the clear atmosphere of Leh, 
11,500 leot above the level of the sea, in an extremely dry cli- 
mate, with an average annual rainfall of tvso inches. 

Snowfall in the Himalaya . — The dry north-west winds of 
I]])per India are expected to continue during the spring months, 
but at times they are prolonged into July and August. If they 
are, tlum they delay the moist current of the summer Inonsoon. 
The south-west monsoon may be making good progress up the 
Bay of Bengal, may be sending its rain-laden clouds well up 
the country, when suddenly away up in the north-west corner 
an opposing force discloses itself, the moist wind is beaten back, 
and a dry north-west breeze takes the place of the moist south- 
east current. In 1876 Mr. Blanford observing these condi- 
tions, thought that the copious snowfall of the previous winter 
might have been the cause. The heavy snowfall of 1877-78 
was again followed by a retarded rainy season in 1878. In 
fact every additional year’s experience has tended more and 
more to bring into prominence the importance of the condition, 
extent and persistence of the Himalayan snowfields. Efforts 
are being made to obtain trustworthy information on the state 
of the snows in the Himalayas for the future every year. 

A fall of snow in the hills is followed soon by a rise of pres- 
sure over the mountains, and by a steady wind over the plains 
from north, and further on from the north-west. This explana- 
tion of the north-west winds holds good for a certain time, but 
when the north-west winds endure for an exceptional period, an 
additional moving power must be looked for. It has been found 
that a vast area of Central Asia north of India has in July a 
much higher pressure than in January. The overflow from 
these regions, once diverted into a southward channel through 
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the agency of the snowfields on the Indian side of the Hima- 
layas, may continue for a longer period. The snowfields have 
in this case invited an action, from the trans-himalayan source, 
in the same direction as the ordinary winds of the spring 
months, but more powerful, and more lasting than the direct 
influence of the snow cover by itself. 

The temperature of Northern India (Mr. HilFs Report.) 
With the exception of some remarkable regions of abnormal 
coolness, the mean annual temperature in India increases from 
the coast steadily towards the interior, that portion which lies 
within the tropics having, however, a higher temperature than 
northern or extra-tropical India. 

The annual range of temperature varies within the limits of 
India from only 40^ at Bombay to nearly 90° at Mooltan. 

Chart of average rainfall of India, — A large rainfall chart of 
India* is in course of preparation. It is on a scale of 64 miles 
to the inch, the first map which was compiled by Dr. Brandis 
having only been on a scale of 224 miles to the inch. There 
will be the following tints representing rainfall — 


below 

3f 


5 

7*5 

15 

25 

35 

45 

60 

85 


inches. 


above 100 inches. 


Rainfall data, — The winter rainfall of North-Western India 
appears duo to local evaporation, assisted by southerly winds, 
which bring vapor from warmer lands and seas in the south. 
The following general conclusion is herewith literally repeated — 
Local evaporation from the land surface, from rivers, irriga- 
tion tracts, swamps and perhaps forest, furnishes an appreciable 
quota to the vapor afterwards locally precipitated as rain. This 
appears from many considerations. The most salient instance 
of the fact is that furnished by the occurrence of occasional rain 
in Kashgar, where the only possible source of vapor is that 
from irrigated tracts. But India itself also furnishes many 
illustrative cases, among which we would particularly mention 
the heavy spring rainfall of Assam, the increased precipitation 
along the course of the Indus, both in the lower Punjab and 
Sind, and also that of the drainage basin of the Godavery. 
We are much inclined to the belief that the extension of the 
irrigation and tree planting, more esijecially in such arid 
tracts as are portions of the Punjab, Rajputana, and Sind, are 


This we haye now received, and can vouch for its excellence*— [E d.]. 
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bringing about an appreciable amelioration of the 

Special observations. — ^Tho temperature of the ground was 
observed for three years at Allahabad. The depths were 0‘5 
foot, 1 foot, 3 feet. The ground temperature is between 4 and 
5 degrees in excess of the air temperature. 

At Jeypore a difference of 4*2 degrees was observed. A 
similar excess having been found at Trevandrum, Calcutta, and 
Allahabad, it may be inferred with much probability to hold 
good over the whole of India.* More complete observations 
of ground temperature are in progress under Mr. Hennessey 
of the Survey Department at Dehra, but have not been noticed 
by Mr. Blanford, nor have the experiments of the influence of 
forests on rainfall and temperature in the School Circle, N.-W. 
Provinces. It would be a great improvement if the annual 
report of the Meteorological Department referred to all meteor- 
ological work in progress in India, even if it is independent of 
the Department. 


gradually 

climate.” 


INDIAN METEOROLOGICAL MEMOIRS. 

Edited under the direction o/H. F. Blakford, F.R.8., Mettorolo^ 
gical Reporter to the Government of India. 

HI. — Notes on Mr, Chambers’ list of Cyclones, and on thb 
Gdjrat Land-Cyclone of Jdly 11th to 13th, 1881. £y H. F. 
Blanford, F.R.S. 

That the formation of cyclones is a consequence of heavy local 
rainfall is a general law, which not only has resulted from the 
discussion of every storm in the Bay of Bengal, which has been 
made the subject of special enquiry, but is the only view which 
appears to offer a satisfactory deductive account of the pheno- 
mena. But hitherto, the only storms which have offered them- 
selves for investigation, are such as have originated at sea, and 
the only observations available have been those recorded on 
ships, with unverified instruments, and in positions which, in 
many cases, could be determined only approximately. Added 
to which all measurement of that most important element, the 
rainfuU, around the birthplace of the storm, has been imprac- 
ticable. It is, therefore, an occurrence of more than ordinary 
interest that presents itself in the Gujrat storm of the 11th and 
12th July, 1881, which, having been generated on a land surface, 
in the midst of well equipped meteorological observatories, has 
fulfilled in a high degree all those conditions that are demanded 
by scientific enquiry. 


• Experiments carried on at the Great Trigonometrical Survey at Dehra Ddn 
gave a mean groiind temperature of 75*0" in the year ISSa, whilst the mean air 
temperature daring the last 20 years was 70*7" only. 


lit TBB THARANDTSa JA&R BUOB. 

Two days before the storm a very extensive area of low 
barometer existed. The barometric depression was slightly 
intensified the next day, by a further fall over the area and a 
rise around it. A strong monsoon current entered from the 
south, and fed the lieavy rain which set in over a portion of the 
depression. Tlie storm vortex which first aj)peared between 
Bhu j and Rajkot on the night after the second day coincided 
exactly in position with the seat of the heaviest rainfall, much 
of which had fallen during the previous day ; and during the 
whole of the third day and the forenoon of the 4th day (13th 
July), it shifted but slightly to the westward of its place of 
origin, a deluge of rain falling without intermission immediately 
around. 

IV. On thk Temper aturb of North-Western India. By S. 
A. Hill, B,Sc, 

Some topics of general interest have already been referred 
to in tire Administration Report. The following are herewith 
suiy^loniented. 

The epoch of daily minimum air temperature varies with the 
hour of sunrise, generally preceding it by a quarter of an 
hour ; and on the whole occurring earlier ; as the elevation of 
the station is greater. The maximum air temperature occurs 
betw(*en 2 and 3 p.m. on the mean of the year. At the hill 
stations the maximum is reached -sooner than in the plains. 

From comparative observations at plain and hill stations, the 
decrement ol’ temperature has been determined for different 
heights. Between 0 feet and 12,000 feet a total decrement of 
33*1 5° has been calculated. The decrement is greater at the 
cominonccinent and diminishes regularly. From 0 feet to 
1,000 feet it is 3*12®, and from 31,000 feet to 12,000 feet it is 
2*47°. It is probable that the decrement in the free atmosphere 
is greater. The above figures are understood for the air near 
the surface of the ground. 


THE THARANDTER JAHR BUCK FOR JANUARY, 

18«4. 

CoNSiDEiiABLE space in this number is taken up by an elaborate 
account of the distribution and life-history of the common 
mistletoe, by Professor Nobhe, which is not of much interest 
except to botanists. It is curious, however, that the plant is 
not known to occur in Germany on either of the oaks, and that 
an attempt to raise it artificially on Q, Rohur failed, although it is 
well-known to occur, on oaks in England. It seems to be moat 
frequent on poplars, fruit trees, maples, ash, and silver fir, but, 
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as the writer says, it would be easier to enumerate the genera 
which are not known to furnish it with hosts than those whiob 
are already known to do so. 

Professor Kunze has two papers of interest to practical 
foresters. The first is on the effect of different degrees of 
thinnings on the increment of beech-groups. The forest experi- 
mented on consisted of a vigorous group with complete cover, 
of an average age of 49 years, and was the result of natural 
regeneration by seed. The ground was covered at the commence- 
ment of the experiment in the autumn of 1861 with a thick 
layer of humus, without secondary growth of any kind, and 
was divided into three equal portions, each of '8301 hectare 
(2*075 acres). Of these, one was thinned severely every five 
years, the second was moderately thinned, and the third was 
not thinned at all. The contents of the wood on each plot were 
doterhiinod by felling average-stems ; an(]| five major-classes 
were formed in each case, from which the representative stem 
for each group was deduced, and the contents of the whole 
determined accordingly. This operation was performed again 
at the end of each period of five years, and the increment 
during a period was found by deducting the contents of the 
group at the beginning from its contents at the end of the 
period. The resists were as follows : — 

1 . — Thinnings severe. 


Period. 

1862-67, 

1868-72, 


Period. 

1862-67, 

1868-72, 


Period. 


Growth, per cent. 

Period. 

4-55 

8-88 

1878-77, ... 

1878-82, ... 


2. — Thinnings moderate. 


Growth, per cent 

Period. 

8-62 

1873-77, ... 

812 

1878-82, ... 

3. — No thinnings. 

Growth, per cent. 

Period. 

8*43 

1873-77, ... 

2-84 

1878-82, ... 
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In the year 1882, the standing stock of the groups consisted 
of : — 


In experimental 
group. 

No. 

Log wood. 

Spray. 

TotaL 

Cnbic metres. 

I, ... 

182‘68 

68-53 

251-21 

2, 

181-65 

69-28 

250-88 

8, 

221-90 

95-21 

317-11 


The growth per cent, was greater in (1) thnn in (2), and also 
greater in (2) than in (3). On the other hand, the quantity of 
log wood yielded at the end of each period was on the wnole 
slightly greater in (3) than in (2), and in (2) than in (1), 
and the same remark applies to the total quantity of standing 
stock left after each thinning ; tho difference being always very 
marked between the unthinned group and either of the thinned 
groups. 

It was also noted that after the second thinning moss began 
to appear in numerous patches in number (1), where other 
small ground-plants {Pvlmonaria oficinal^, Oxalis acetosella) 
were also most numerous, but almost quite absent in tho un- 
thinned group. Again, in the spring of 1883, there arose a 
tolerably dense growth of young beech seedlings in No. 1 ; the 
same result was noticeable but in a much less degree in No. 
(2) ; there was no young growth at all in No. (3). 

It would appear then, that tho thinnings were too severe in 
both (1) and (2), and that if persisted in, tho soil would become 
impoverished, and over-run by weeds, which would probably 
result in tho deterioration of the group. 

The second paper, by the same writer, is on the degree of 
accuracy attainable by employing experiential form co-efficients 
in estimating the contents of standing stock. The usual custom 
in estimating standing stock when the greatest accuracy possi- 
ble is desired, has hitherto been to adopt tho method of separate 
classes with separate average trees for each class. It has, how- 
ever, been shown that even by this method results may differ 
very appreciably from those obtained by cutting down all trees 
and measuring the contents of each separately. Kunze, for 
instance, e^^perimented on three plots of spruce^and on three of 
Scot’s pine, taking in each case five major-classes (felling at 
least three average trees in each), and obtained the following 
percentages of error, which were estimated by comparing results 
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with those afterwards obtained by felling all trees and estimating 
the contents of each one as it lay 



Spbuoe. 


Mean 
error for 
whole. 


Experiments 

Experiments 


1. 

2. 

8. 

4. 

5. 

6. 

Trunk only, ... 

+ •36 

+ 2*80 

+ 1*93 

+ 2-87 

+ 1-58 

+ 4-37 

2-82 

Whole tree, ... 

+ •46 



-.2-44 

+ 1*58 

+ 6-58 

2-75 


Kimze also measured the same groups standing, employing 
only one average-tree, which was obtained by taking the average 
of five sample trees. The results were, for tbe trunk alone, a 
mean error per cent, of 4*00 ; and for the whole tree of 4*89. 

The same groups were also utilized to find out the error made 
in estimating their contents by form co-efficionts. The latter 
were obtained from e^meriential tables compiled by the Organi- 
zation Department in Saxony. The formula for finding contents 
of a group by this method is — 

M == A A /. 

Whore M = contents of group. 

A = sum of basal areas of all trees at breast height. 
h = mean height of group. 
f = average form co-efficient. 

A was obtained by actual measurement ; h was obtained by 
measuring, with the hypsometor, a number of apparently average 
trees and ^king the mean ; and f was taken from the tables. 

The mean error was 



Sfbucb. 

Soot's Tine. 

Mean 
error per 
cent. 


Experiments 

ExperimentB 


ni 

2. 

8. 


6 

6 . 

Trunk only, ... 


+ 2-53 


B 




Whole tree, ... 

+ 1'77 

+ 1-23 

L6-24 






These results are as good as those obtained by the much more 
elaborate method whi^ requires the formation of height and 
diameter classes and the felling of sample trees ; it appears, 
therefore, probable that, with carefully prepared tables, the 
hitherto despised method of co-efficients — the simplest we have 
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after all, prove to bo as aconrato as almost any other 
for the determination of the contents of standing stock. 

The remaining papers in this number are not of general 
interest. There is a long one by Professor Bichter on the 
import and export of wood over the German borders, and a 
short one on a purely personal matter by Judeich. 

L. M. G. 


PRESERVATION OF SAMPLES. 

The following process is employed in the Government of India’s 
office to preserve samples of grains, &c., required to be kept for 
show in museums. 

Three gallons (1 dozen quart bottles) of methylated spirits of 
wine is put into an earthen jar, to which is added two pounds 
of corrosive sublimate. The solution thus formed is a deadly 
poison. 

The sample is sorted and cleaned, placed in a China basin, 
and a quantity of the solution, sufficient to cover it, is poured 
over it with a spoon, and well stirred. The grain is then left in 
the solution for ten minutes, and then spread out in the air or 
dried in the sun. 

When dry the sample should bo kept in an air-tight tin case 
with glass front. I 

Care should be taken that the person applying the poison does 
not touch it with his hand, for the effect is a painful and dan- 
gerous swelling. The man may wear leather gloves. The 
poison is comparatively harmless to animals when dry. Bats 
will eat the poUoned samples, although the process is a suffi- 
cient protection from iu'^ects and weevils. The poisoned sam- 
ples should not, however, bo tasted. 

T. N. Mcjkharji, 

Rev, and Agri, Dept. 


NoTB.«*Fore carbolic acid may be added. The yernacnlar name for conoiiye 
aoblimata in Lahore is D^r Chihna, if this be too strong in t^e solntion, it wUl 
show as a white pcRvder. Mr. Haden Powell’s rule is to put in corrosive soblimato 
and dilute, till when braflhod on an absorbent surCaco, scarcely any white powder 
8I1OWS.--J. L. Kipwbo. ‘ 



JJJ. J^oTES,* Queries 


AND pXTRACTS. 


Thb IktbbnationaIi Fosestbt Exhibition.— Through ihe 
courtesy of Earl Gh*anyille the Executive Committee of the 
Forestry Exhibition have now been made aware of the disposi- 
tion and intentions of many of the foreign Governments of 
JElurope with re^rd to this enterprise. These are in all cases 
most friendly. Some countries, such as Egypt, Tangiers, Greece, 
&c., from the small number of their forest products,, und the 
imperfect knowledge of their amount and uses, or from the short 
time at their disposal in the absence of a regular forest depart- 
ment, are unable to contribute. Other countries, like Belgium, 
Portugal, Switzerland, the Netherlands, and Hayti have caused 
notices of the exhibition to be inserted in their respective official 
gazettes, and have directed the aUention of their people towards 
u. The Government of the United States, whose former super- 
abundance of wood has been rapidly decreasing under the vast 
demands of trade, will take every available means to give the 
subject due publicity and to contribute thereto. The attention 
of the Governor-General of the Netherlands, India, has been 
also officially invited. The Maharajah of Johore, whose territory 
lies adjacent to our Straits Settlements, has joined in the list of 
patrons, and proposes to send exhibits. The Bajah (Sir C. 
Brooke) of Sarawak, while unable himself to contribute, has 
directed his representetives in Borneo, Siam, and Java, to give 
all assistance to the directors of the Borneo Oompany^n forming 
a representative collection. Several officials of the Shah of 
Persia have heartily taken up the idea, and have announced 
their intention of eimibiting. Meanwhile, applications for space 
as well in the building as outside come in from private in- 
dividuals in large numbers, and the careful scrutiny of the 
merits of such applications is increasingly apparent and ne- 
cessary. An offer of a prize of £50 for an essay on the best 
method of maintaining the supply of teak as regards size and 
quality, together wito the best substitute for shipbuilding 
purposes, was made by the shipbuilders of Glasgow, and was 
accepted .-— Trader Journal. 

How Orbosoted Timber burns. — One objection which has been 
urged against creosoting as a means for preserving timber, 
in addition to its expensiveness and the difficulty in the way of 
thorough injection, has been the alleged inflammability of wood 
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treated by the creosoting process. As the creosote is in the 
form of dead oil or tar, the oarning quality of wood impremated 
' with it would, inferentially, be excellent. Yet it is claimed that, 
in a recent case, this theory was substantially demolished by 
results. An establishment tor creosoting piles and planks was 
burned in Now York a few days ago, to which the presence of 
creosote afforded considerable protection against the fire. The 
fire is thus described : The building was of pine and spruce 
in their natural state, except the sills, which were made of 
creosoted pine. The latter were set on posts and raised about a 
foot above the ground, so that the flames had a chance to get 
under them ; they were charred, yet retain their form and a cer- 
tain amount of strength, whereas not a piece of the untreated 
lumber could bo found. Scattered over the premises were 
numerous creosoted piles, and several thousand feet of plank, 
all charred, but the pieces mostly retained their original form 
and a certain degree of usefulness. Where the flames could 
reach the comparatively uninjected heart wood, they ate into it, 
leaving a charred creosoted shell. In all the above charred 

S ieces the fire went out of itself : creosoted wood burns with a 
ense black smoke, which probably has a smothering effect. — 
Lumberman. 


Timbers at the Calcutta Exhibition. — Having inspected the 
bask<.t-ware and the trade samples of jute and gunnies, the 
visitor’s attention will in all probability be engaged with the 
beautiful gateway which forms the northern entrance into the 
Economic Court. This was constructed by Mr, F. B, Manson, 
the Forest Officer in charge of the Forest Department exhibits. 
This magnificent conception is in structure similar to’ the Indian- 
corn arch, but instead of corn cobs, it is built up entirely of 
blocks of differently coloured woods, neatly arranged and po- 
lished. I was told that there are over 2,000 different pieces of 
wood used in the construction of thi^, the trophy of the For- 
est Department, and the taste and care bestowed upon it do 
great credit to the Department and to Mr. Manson, who had 
entrusted to him the work not only of constructing this trophy, 
but of receiving all the timber collections, and of classifying 
and arranging these. I am sure every one will agree with me 
in thinking Mr. Manson did well^ to follow out the same plan 
as was pursued by Dr. Watt in his general arrangement of the 
Economic Court, namely, to select an index collection, and to 
use the duplicates for ornamental purposes. On the wall will 
be found on racks a complete set of blocks of all the Indian 
timbers, alphabetically arranged, so as to facilitate rapid refer- 
ence. Mr. Manson has prepared a valuable catalogue of these, 
which, with the sanction of the author, is an abstract form of 
Mr. J. S. Gamble’s Manual of Indian Timbers^ arranged alpha* 
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betioally. 1 have little more to add to the subject of timbers ; 
most are well-known^ and I venture to think a much larger and 
more perfect collection was sent from India to the Paris Ex- 
hibition than is now M view at the great Calcutta International 
Exhibition. This is certainly to regarded as a very great 
mistake, and I think* it remarkable that tnere should be two or 
three much larger and more perfect collections of Indian Tim- 
bers in Europe than we possess in India. In fact I believe no 
fresh collections have been made for the Calcutta Exhibition, 
and, with the exception of a few blocks from Bombay and 
Madras, all have been exhibited before. I noticed, however, one 
now collection of a practical nature, namely, a series of seasoned 
and corresponding green woods of tho leading tea-box timbers 
tied up with sheets of lead between each. Those have been 
subjected to the most severe ordeal possible, in order to ascer- 
tain the action of the wood upon the lead. I had the pleasure 
of seeing a few of these opened, and although in one or two in- 
stances tho wood had become almost rotten, the lead had not 
been in the least corroded. The reports which have agitated 
tho public mind on this subject would therefore seem to be 
incorrect. The wood has no action upon the load whatever, 
and if it is the case that the lead had been found corroded on 
arrival of the tea chests in Europe, this would seem to be due 
either to impurities in the lead itself, or to some chemical action 
of the tea, or of certain preparations of tea only, upon the lead 
and not to any action of the wood upon tho lead, whether used 
seasoned or green. Before leaving the Economic Court I must 

f ronounce it a most perfect success, replete with interest to 
ndia and India’s future. — Pioneer, 

('URRENT Prices of English Timber. — There is very little 
alteration in the prices of the various kinds of timber since 
our last report in September : selected oak and ash command 
a firmer price, beech is rather scarcer and dearer, in poplar 
very little has been doing, and frequently holders accept very 
low prices to clear, for some local reason or some particular 
circumstance ; sycamore of large size and good quality is very 
scarce, and much inquired after, the price obtainable continues 
to improve. 

The price list represents the average prices obtainable by 
proprietors for timber lying within a three or four mile haulage 
to a station, with reasonable rates to the chief consuming 
centres. 

Good selected oak,.. Is, 9d. to 2s. p. o. ft. 

Second quality 1^. to la, 6d. „ 

* Mr. Yoimgf, Ibiest officer in Cachar, has proved that green Jlitmgffera 
sylnattea wood, conodeB lead after being in contact with it for a fortnight only* 
-[KD.] 
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Good selected ash, ... 
Second quality ,, , ••• 
Elm fair average, ... 
Poplar average, ... 
Willow „ 

Larch large fair average, 
„ email „ 

Beech, „ 

Sycamore large, 

„ small, 

Horse chestnut, ... 


Rubbbii. — ^An esteemed correspondent writes to ns: — “The 
Nagas in this portion of the Naga Hills (above Amgourie tea 
garden) are getting a good deal of rubber from a woody vine. 
The vine climbs trees and grows to three or four inches in 
diameter. When the seed-po(ls are ripe, they burst open, and 
a light flimsy material comes forth, and is wafted about by the 
winds. It is this fact that gives to tho vino its Naga name 
Apungmange. The botanical name I do not know. The vine i» 
common in the forest jungle of these hills, and tho Nagas say it 
is in tho forests at tho base of the hills, but not as abundant as 
in the hill forests, Tho juice in the green state and when dried 
has every appearance of that from tho rubber tree. It might he 
well for Government to ascertain how abundant this forest vine 
is in the plains and other hill districts of India : also to give a 
thorough test of tho value of the rubber from this vine . — Indian 
AgriemivLTisU 


The Price of Teakwood, particularly Burmah teak, has risen 
very much within the paf^t year or two. Logs that could be 
purchased at Rs. 60 or Us. 70 per ton, now cost Its. 140, and it 
will soon be a question of finding some other timber as a sub- 
stitute for it. Australia bids fair to supply this, and India will 
soon be compelled to draw on this colony for her timber supply. 
An enterprising firm in Madras has imported a consignment, 
wd a Madras paper hears that Government intend to give the 
timber a trial. A wood that will not decay rapidly on immersion 
in water, is wanted, and an experiment is, we learn, to be made 
in the construction of a lock on the Buckingham Canal with 
this timber. If it should answer, it would soon become a veiy 
important item in the imports of the Madras Presidency, as it 
now is procurable at about a third of the cost of teak, and 
competition in the trade will no doubt reduce it still farther. — 
Madras Athenasum* 


Is. 6d. to 2s. p. 0. ft* 

Is. to Is. 6d. ,y 

9d. to Is. y» 

to 8d. „ 

fid. to lOd. „ 

Is. to Is. 8d. „ 

9d. to Is. „ 

9d. to lid. „ 

Is. fid. to 2s. fid. „ 

9d. to Is. „ 

fid. to 9d. „ 

’^Timber Trades Journal. 
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PEIVATE FORESTS IN DEHEA DUN, 

Vebt few of the prirate forests in the Diin have been cnt orer 
with any system, the custom being for owners to sell standing 
trees, or to lease the right of feUing on their entire area for 
a term of years, according to their necessities. 

But there is an example in the Eastern Diin in the case of the 
Lysterpnr s&l forest, area about 1,030 acres, which was leased for 
Bs. 12,000 in 1866, only trees up to 8 inches in girth having 
been spared. Since that date no fellings have been allowed in 
this forest, and though in common with other private forests in 
the DAn, its growth nas been retarded by the jungle fires, yet it 
is now densely stocked with poles, and I We heard that the pro- 
prietor is looking out for a purchaser for his standing limber 
at the same price as before. We may, therefore, assume that 
20 years is a mir period during which coppice shoots will attain 
a saleable value, as baUis and tors, though it is probable that 
this age might be reduced to 15 years if fires were excluded. 

Mr. Clifford, Assistant Conservator of Forests, has made 
some valuations in the s&l forest of Lysterpnr, with the follow- 
ing results : — 

CountingB of Polw in Lgaterpur Forest, 


Nomber of Foies. 


Remarks. 

(I). 

(II). 

(III). 


CKi4h boa 6* 

dirih from 

Girth over 

The height of the polee ie 

tore*. 

l'6*to2'6* 

2 ' 6 *. 

45 feet, soil deep and good, 
with few stones. 

160 

100 

’ 40 

Average sample of forest. 
Bestsample of forest, seaxea* 

840 

140 

40 

t 

ly any undergrowfli, mofstiy 
dead leaves on surface. 
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Ko saplings nnder 6 inches in girth were counted, and 
oydng to the dense growth of the poles, the undergrowth is, as 
a rule, kept down by the cover. 

The actual value of these poles is easily estimated, as fellings 
have lately been made in the adjacent private forest of Raynor- 
pur, which before they had thus been thinned, resembled the 
Xyster forest. 

From each pole of Category X 


1 Balli can be sold standing 

at the rate of ... Rs. 3 0 0 per score. 


From a pole of Category //. 


1 Tor, 

1 „ 

1 Balli, ••• 
1 Korwa, 


... at Rs* 7 0 0 per score. 



3 8 0 
3 0 0 
0 4 0 


99 


1 

4 

1 

1 

1 


Total Rs., ... 13 12 0 per score of stand- 
ing poles. 


From a pole of Category III. 


Karri, ... 
Side pieces, 
Tor, 


Balli, •«. 
Korwa, ... 


iRs. 8 

0 

0 

per score. 

.. 4 

0 

0 

„ 4 score. 

» 3 

8 

0 

„ score. 

,, 8 

0 

0 

99 99 

,, 0 

4 

0 

99 99 


Total Rs., ... 18 12 0 per score, or trees 

of this class might be sold as ballas in round logs at Rs. 20 per 
score. This gives the value of the present standing crop per 
acre for the Lysterpur forest, as follows : — 

* Rs. A. P. 

(I). 8 scores, at Rs. 3-0 = 24 0 0 

(II). 5 „ „ 13-12 68 12 0 

(HI). 2 „ „ 18-12 = 37 8 0 


Total Rs., 130 4 0 

As the soil of this forest very favourable for the growth of 
sdl, it may be as well to place the average value of fairly 
stocked 20 year old sdl poles in the Diin at Rs. 120 per acre 
every 20 years, which allowing compound interest at 5 per cent., 
gives an average annual rental of Rs. 4-5 per acre to the 
owner of the land, and this without the least trouble or emense 
to himself, as if it be necessary to keep a Chaukidar — and 1 hear 
that the owner of Lysterpur has one man on Rs. 6 per mensem, 
or Rs. 72 per annum, in charge of his forests, or about one anna 
per acre — this expense can oe easily met by the value of the 
grazing and minor forest produce, such as dead wood, thatching 
grass, maljhan (fibre of Bavliinia Vahlii) for ropes, honey and 
wax, &c., all of umich have a definite valne in any part of the JPdn* 
To show the real* value of this land stook^ with 
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which in the case of Lysterpur was purchased as enotimbered 
with jangle, for Bs* 5,000 in round numbers, and the standing 
timW on it sold shortly afterwards for Bs, 12,000 ; an offer 
of Rs. 75,000 was lately made for it by the Raja of Bultampur, 
but the owner is said to have refused to tnke less than one laUi 
of rupees. 

1 think that sdl poles will grow as densely in ravine land as 
in the plains, but the poles will not be so high, and the value 
might be roughly placed at Rs. 100 per acre every 20 yearS| 
yielding an average annual rental of Rs. 3-9-6 per acre, allows 
ing interest as before. 

As regards firewood, there is not a single spot in the Ddn 
where its value is not well assured. There is a steady demand 
for charcoal for Chakrdta, Sahdranpur and Roorkee, as well as 
for Mussoorie ; and firewood in large quantities is floated down 
the Ganges river to Hardwar, and imported into Dehra from 
every forest within ten miles of the bazaar. 

Besides this, the limestone burning in the Tons and its 
branches in the Western Diin, in the Binddl and Rispana Raos 
near Dehra, and in all the Raos near the Himalayas in the 
Eastern Diin, consumes very large quantities of firewood. 

After considering all the facts of the case, I have this year 
fixed the charge for fuel for lime burning at Re. 1 per 100 cubic 
feet of fuel, th^e price per cartload of about 10 maunds of fuel 
for Dehra being 10 annas. In the neighbourhood of Dehra and 
especially on the hills on either side of the Rajpur road, private 
sAI forests are used for fuel, both for lime kilns and for house con- 
sumption, in preference to being allowed to grow up to produce 
tors and ballis, the forest being cleared every 6 or 8 years ; 
but I do not think this need affect the question of their value, 
as the proprietors have only to maintain the forest uncut for 
20 years, to get their full benefit as coppice. 

The value of the dry wood in the sal forests, as well as that 
of the minor produce, may also be allowed to go against the 
cost of maintenance, as it is an exceedingly variable quantity, 
and the better the quality of the forest, the loss of either 
dead wood or thatching grass will bo available. 

During the past year I have leased 9 miles of Rao (dry river 
bed) for the limestone for Rs. 3,000, giving an average of 
Rs. 333 per 8iile, but the lessees are reported to have made 
large profits, and I anticipate an increase next year. 

The BindU Rao, which is zamindari property, has been leased 
below the Assarori road, for Rs. 250 per mile, but the rate in the 
Ddn of course varies in each Rao according to its breadth, the 
number and quality of the stones, and the accessibility pf fuel, 

iVoIi.— Several termB used in the above note* require explanation ai followa.i-^ 
Balli— round loa £rom upper portion of tree, used for rafters. Tor— 4itto from 
mwer portion of tree 10 to 12 feet long, used for honse posts. Balia, stmi- 
1 ^ ^ 5at lairger and cut from entire tree. Karri— scantling, geoeially 
ly X 5* X Ktrnra — small sapling nwd for rafters. 
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rOKBSTBY IN THE UNITED STATES. 


To nnderstand the prospects of Forestry in the United States, 
it mnst he borne in mind that the land throughout the -whole 
extent of our country, so far as occupied iy settlers^ has become 
private property, without any reservation whatever. Neither 
the General Government at Tvashin^on, nor the State Govern- 
ments, own any lands, on which mrests are growing, or on 
which they can be planted, with the exception of now and then 
a piece so poor as not worth the taxes. The land is then sold 
for taxes, and if no one bids up to the amount of the claim, it 
remains State property. 

Whatever is done hereafter in the way of cultivating wood- 
lands, must therefore be done by the owners of the land, for no 
expenses will ever be laid out by Government upon private 
property. 

while we have everything to learn from Europe concern- 
ing methods of planting and management, and ccmceming the 
applications of science, we can make no use of their Codes^ nor 
of their Jurisprudence. As the rights of hunting and fishing 
go with the land, and as we have no privileged classes, all 
matters relating to these subjects may bo left out of our notice 
altogether. We have a very few large woodlands owned W 
sporting associations, in which game is protected for the benent 
of the associates, but with these the public has no concern. 
Such a thing as right-of-common, does not exist anywhere, so 
that we shall at least be for ever free from the vexations attend- 
ing the administration of these rights. 

In short, the problem before us is narrowed down to this— 
** How can we best induce the land-owners, (mostly farmers 
cultivating a part of their land,) to take care of their wood- 
lands, and to adopt measures for their restoration ?” 

It is very probable that we shall ere long begin to realize in 
advancing prices, the value ot woodlands, and from the pressure 
of want^ the profits of growing timber. The most that we can 
do is to advise, and to forewarn, and when we find a willing 
listener, to teach how and when and where to plant. 

We have no Schools of Forestry, and if we had them, the 
graduates would find themselves without employment, unless 
tn^ had woodland estates that they could manage. 

The question with us, is therefore in a great degree one of 
diffused and general intelligence upon the subject, among the 
^reat mass of our population, rather than of special educa- 
tion of a few. This must be done 'through State Commissions 
charged with the collection and dissemination of facts, through 
the public press — ^by popular lectures — by premiums in our 
local Agricultural and Horticultural Societies, and by a certain 
degree of direct inskuption in our Schools^ Academies and CoU 
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In West Yirginia, the State SnnetSnieti^tint of ooimndn 
Schools, has appoint^ an Afhor i7ay, to be devoted to t^ 
planting of school grounds, and the roadsides* He writes to 
me that there were about 200 districts last year that foUow^ 
his advice, and that at least 1,000 will probabry do so the com* 
ing spring. The greatest benefit from this, will of course 1^ 
found in we interest ‘which the scholars will retain when they 
become men, and the owners of land. They will at least have 
learned the useful lesson, that timber trees are worth planting 
and taking care of, and a little as to how this can best be done* 
As we ascend to Schools of higher grade, we should find labelled 
plantations of trees upon the grounds, and little cabinets illus- 
trating more or less of the sublet, and finally in our CollegeS| 
no class should go out without having at least an opportunity 
of hearing a dozen lectures upon Forestry. 

As to the duties of the State and General Governments, I 
have stated these at length, (as 1 regard them,) in my Thvd 
Report, which I think you have, and to this I refer you. 

At the present time, a great deal is being said in the State of 
New York, about the “ Adirondack Wilderness, ” and the need 
of its protection. This is a tract of wild broken land too poor 
for settlement, in Northern New York, and including perhaps 
2,000,000 of acres. All attempts to improve it have failed, and 
tne settlers who have tried it mve been mostly starved out, and 
moved away. Of late years large tanneries have been establish- 
ed, using vast quantities of the bark of the Hemlock, 
mnaden8t8)j and much of the lumber worth having has been 
cut out, and floated down the rivers to the mills. The effect 
has been felt in the drying up of streams, and especially such 
as fed the JErie Canal, In 1871, a S^te Commission was 
appointed to consider the question of establishing a Park,” or 
as most people then understood it, a wild waste where parties 
could camp out, hunt, fish and rusticate in summer. I was one 
of this Commission, and we found that but 70,000 acres then 
belonged to the State, the rest having been bought by lumber- 
men. We advised that no more land should be sold for taxes, 
and that as it became liable for sale, it should be taken by the 
State and held. This advice was not acted upon until eleven 
years after : but in 1882 the law was passed. In the mean- 
time the amount owned by the State had increased to 800,000 
acres, the timber having been cut off, and the land abandoned 
as not worth the cost oftolding. 

There are those now who advocate the purchase of a vast 
amount, at a cost of ten millions or more of dollars ; but it is 
strongly suspected that this scheme is devised for selfish ends, 
by those having lands to sell. Others follow my advice, in 
wgarding the step already taken as a good one, but as only 
the first step ; needing a system of forest management to give 
it effect ; but declining to yield to the pressure of speoulatonk 
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Soine thne ago a system of survey of this region was instituted, 
and we know tolerably well what the redon is worth. This 
value is much below what the owners woiild like to have it es- 
timated. What legislation may result remains to be seen. Very 
recently I have stated my views before a committee, and I have 
already directed that a copy of the pamphlet should be sent to 
you. 

This Adirondack Wilderness is within sight of my door, and 
its legends and historical associations have a charm that cannot 
be expressed. 1 would rejoice in seeing it a well managed 
forest under State authority, but I very much distrust the 
motives of some of those who have suddenly become the cham- 
pions of the measures by which this might be accomplished^ 

Franklin B. Hough. 


MAHOGANY IN CEYLON. 

Particulars regarding some of the largest of the Mahogany 
trees growing at Jaffna in Ceylon, may be of sufficient interest 
to find a place in the Indian Forester.’’ 

Jaffna is at the extreme north end of the Island forming a 
broad peninsula, separating Palk’s Bay and the Straits of the 
Mannaar from the Indian Ocean. The soil is a rich sandy loam 
of some depth, with water about 10 feet from the surface. The 
climate is similar to that of the opposite Indian Coast of Madu- 
ra and Tanjoro, although of course more temperate from the 
proximity of the sea, and from its being fully exposed to both 
monsoons. 

The rainfall is 35 inches, most of which falls in the winter 
months. There is a long dry hot weather, and the south-west 
monsoon passes oves this part of the Island without bringing 
anything more than a sliglit shower. 

The Mahogany trees, of which measurements are given below, 
are now 40 to 44 years old, and in most instances have fine 
straight stems, free of branches for tlie first 14 to 15 feet. At 
40 feet from the ground they throw out broad healthy crowns, 
and being now in very vigorous growth, some fine timber 
may be looked for in another 40 or 50 years. Some trees have 
already been cut, and the timber, from which some handsome 
furniture has been made by Mr. Twynam, the Government 
Agent, appears to be equal in colour and grain to Central 
American. Mahogany trees are planted along many of the 
roads, where they establish themselves readily, and the future 
of the species in these parts seems fully assured. As yet 
however the trees seed very seldom, and the largest never bear 
more than two or three capsules in a season. 
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Litt of Mahogany treea meaaursd in Septemier* ZBB2^ ol Jaffnm^ (kyhn$ 
supposed to have been planted between 1840 and 1845, 


IVamber 

of 

trees. 


Average girth at 5 feet Average height td 
from the groand. first branch. 



Mahogany Tuhbs in thh Qotbenmbnt Agent’s Compound^ 


8 

On left of Circular Bead, 

6 feet 9 inches, | 14 feet 7 inches, 

50 to 60 feet. 

4 

On right of Circular Road, 

6 feet 4 inches, | 14 feet 8 inches, 

about 60 feet. 

6 

Front ofKachcheru 

5 feet 6 inches, ) 12 feet 10 inches, 

about 45 feet. 

1 

Kaddulpallivasal, 

7 feet 10 inches, | 9 feet 8 inches. 

about 60 feet* 

5 

Nallur Market, 

7 feet, 1 14 feet 1 inch, 

about 60 feet. 

11 

In front of Nallur Church, 

6 feet, 1 14 feet, 

about 60 feet. 

2 

St, Patricks College, 

7 feet 2 inches, | 13 feet, 

about 50 feet. 

1 

In front of District Court, 

7 feet 8 inches, | 12 feet 4 inches. 

about 40 feet. 

88 

Trees. 



SHIKAR INCIDENT. 

F. D’A. V. 


The following shikar incident took place a few days ago near 
Meinhnlly in North Kanara, and as the facts are still fresh in 
Hiy memory, and may interest some of the readers of the 
“ Indian Forester/’ I shall tell as well as I can what occurred* 
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About half-past two in the afternoon as I waa returning 
home from an unsuccessful day’s Sambhur stalking, and at about 
a mile from camp, I was suddenly surprised to see a tiger 
spring high in the air ; I was not more than 80 or 90 yards 
distant from him at the time. 

At the same moment the monkeys on the tree, where I after- 
wards found the marks of the tiger’s claws, began to call and 
to make great bounds from branch to branch. 

Evidently they had not seen the tiger, who was no doubt 
there intent on getting hold of one of them. I distinctly saw 
him in his spring, and the fore legs were doubled close under 
his body, and were not, as is usually represented in pictures of 
tigers springing, straight out. 

I did not see him alight on the tree or how he subsequently 
got to the ground ; bnt there he was for an instant, as if sus- 
pended in toe air. 

After I realized the sitnation I canght hold of my eight bore 
from the Shikari who was close behjnd, giving him at the same 
time my express which I -was carrying, and I ran forward. 

There he was, standing about 30 yards off in the long grass, 
and evidently surprised at the sound of my coming, ii^ich he 
probably heard. 

Before he had time to see me distinctly or to make out what 
1 was I fired at him ; an easy shot, as I could just see his yellow 
body and head through the grass. Before I could see to fire 
a second shot, be had disappeared without making a sound, and 
when I went up to the place where he had been standing, I could 
not find a drop of blood. 

This surprised me a good deal as I could not believe I had 
missed him. 

All round near where he had been standing were numerous 
paths made in the long grass, either by the tiger or some other 
animal, and it was like looking* for a needle in a haystack to try 
and find him ; so after half an hour’s fruitless search, I went on 
to camp, rather depressed to relate my luck to another Forest 
officer who was there waiting for me. 

Next night, 1 had changed camp in the meanwhile to an- 
other village, I was awoke by the rnmbling of a cart coming 
towards my tent, and hearing an animated discussion amongst 
the servants, and catching the words Meinhully and hagb, I 

O ed up, and was joyfuUy surprised to see my tiger witti ids 
towards me, tied on a timber cart. He had been shot clean 
through the heart, the bullet passing out on the opposite Mde. ^ 
A mell or express shot would have probably got him, if hit 
in the same place, at once ; as it was he went about sixty yards 
without mal^g a sound, before he fell dead on a pathwaji 
where he was found on the following day hr a vilUger gfmg 
through the forest to Meinhully ; h® measured nine feet one ukAu 
T igers shot through the he^ often make M 
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being hit. It is very rare to see a tiger in his spring, and it was 
very unlucky not to get a drop of olood after having hit him 
80 welL 

POEESTIBB. 

FOSSILS IN KALUWALA PASS, SIWALIKS. 

While making enquiries regarding the torrents which endanger 
the Eastern Jamna Canal, I took every opportunity of endea- 
vouring to ascertain the whereabouts of Captain Cautley’s fossil 
bed in the Kaluwala pass, and was fortunate enough to meet 
one of the men who, as I understood him, was present when 
Captain Cautley discovered the fossils. This man, a canal Chau- 
kidar, described the place to me, and in company with Messrs. 
Oldham and Middlomiss of the Geological Survey, I made a 
careful examination of the locality. After searching for some- 
time, and breaking up the rock, we discovered portions of fossil 
bones, but not in any considerable Quantity. Mr. Oldham is 

C to describe the locality in tno next number of the 
(Is of the Geological Survey, so I need say little more 
about it. 

The ‘ clay conglomerate * in which these bones are embedded 
is found close to the head of the Kaluwala bund, and the small 
spur higher up on the opposite side of the Rao. 

This is undoubtedly the bed whence Captain Cautley ex- 
tracted the fossils which wore afterwards lost in the Mtish 
Museum ; it is not tho bed, nor the locality, where the great 
mass of Siwalik fossils was found, which was on the other side 
of the Jumna. 

A. Smtthies, 

Deputy Conservator^ Saharanpur Division^ 

HIMALAYAN SEEDS FOR THE CAPE. 

TO THE EDITOn, INDIAN FORESTEK.” 

Sir,— With reference to Mr. Hutchin’s article on Himalayan 
Seeds for the Cape” in tho December Number of the “Indian 
Forester,” it may interest some of your readers to learn that 
two unsuccessful attempts to send about 5 lbs. of Deodar and 
Chil {Finns exoelsa) seed have been made, but owing to some 
defects in the Postal arrangement these efforts have proved a 
failure, the Post office having in the first place failed to trans- 
port them further than Bombay, and in the second place an 
attenmt having been made through Messrs, Qrindlay, Groom 
and Co,, that firm agreed to deliver them by some circuitous 
route on consideration of the moderate payment of Rs. 25, at 
the rate of Rs. 5 per tb.. which charge may be considered 
prohibitory. ^ 


E. MoA. H. 
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TO THB BDITOR, “INDIAN FORESTBll.’^ 

Sir, — ^Can yon or any other reader of the “ Indian Forester ” 
oblij^e me by defining the term “ Ministerial officer as nsed in 
Section 31,!Ezception 1, Page 17, of the Civil Travelling Allow- 
ance Code. 

Are the subordinate forest officers, such as Forest Bangers, 
Ao., considered Ministerial officers ?* 

Yours faithfully, 

A Traveller. 


LARGE TREES. 

Sir,— I measured lately two trees, Azadirachta indka (Hind., 
Nitn; Telugu Vepd)j that were growing in a tope facing' a 
temple. 

Tne smallest was 14 feet in circumference cn the ground, and 
10 feet 9 inches at 3 feet high. The other was 17 feet 6 inches 
and 12 feet girth at 3 feet above ground. I have never seen 
larger trees of this variety, and would be glad if any of your 
numerous readers would give the measurements of any nim 
trees larger than the above. The trees were healthy and show- 
ed no signs of decay ; the leaves appeared to me of a darker 
green than the general hue of nlm trees. 

The tope is prettily situated on the northernmost bend of the' 
Kistna river at a zemindary* village called Mdithiyala. 

Castelnau. 

9th February, 1884, — Asian, 


* Ministerial officers arc defined in the Civil Pension Code, page x, Defini- 
tions, ** to be ns follows 

« Ministerial officers menns an officer, whether his appointment to the service is 

** gazetted or not, whose duties arc not of an administrative or exeentiro chnrac- 
ter, but who is cmplo} ed as n member of an office establishment. Examples 
A Registrar, an Accountant, or a Clerk is a Ministerial officer. A Tahsildsr^ 
a Police Inspector or Constable, or a Teacher in a School is not a Ministeriiil 
officer. (Government of India, Financial Department, No. 3359. dated 30^ 
« Scomber, 1881).** 

Forest Rangers, &c., are not Ministerial officers.— [E d.] 



JJ. Reviews. 


THE GRAZING DIFFICULTY IN THE PUNJAB 
FORESTS. 

In reviewing the Punjab Forest Report for 1881-82 the Gk)^- 
ernment of India remarked upon the small area closed against 
grazing, and expressed a hope that it would be found possible to 
increase this area, as, otherwise, in a dry climate like that of 
the Punjab, forest conservancy was unlikely to be successful. 

The nrst fruit of this Resolution has now appeared in the 
form of a Memorandum bn Grazing in Government Forests 
and Waste Lands,” by .Jlr. Ribbentrop the Conservator of 
Forests in the Punjab. 

The grazing question presents greater difficulties, and is more 
closely linked with forest management in the Punjab than, per- 
haps, in any other part of India. Cattle constitute half th^ 
wealth of ninety-nine per cent, of the population. The immense 
flocks and herds are, however, almost entirely dependant on the 
spontaneous growth of the waste lands for tneir support ; their 
owners have neither the land, the capital nor the enterprise to 
grow forage for them. In the plains, during the hot weather 
months, the scorching hot winds convert the natural grazing 
grounds into deserts, and it is only in the forests and where the 
soil is protected by trees and the detritus that accumulates 
under them that any green thing is to be found. The scanty 
pasture obtained from these woodlands, assisted by chopped 
leaves and roots and whatever forage is to be had from the irri- 
gated fields, barely suffices to keep the animals from dying of 
starvation ; in good years they survive, in bad years, years of 
long drought, the weakly ones die off. 

Unrestricted grazing is destroying the trees which furnish 
and shelter this hot weather pasture, and the cattle driven up 
from the lower hills during the dry months threaten to destroy 
the hill forests, from which the entire supply of building timber 
for the province is derived. But it would jeopardize half the 
wealth of the country to close all these areas at once to grazing. 
It is therefore necessary to devise a system of forest manage- 
ment which will preserve both the forests and the cattle in the 
proportion most beneficial to the people. The prosperity of the 
province to a great extent depends on the solution of this delicate 
uid difficult problem ; and although, as Mr. Ribbentrop states, 
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the information collected is still very incomplete, a report deal- 
ing with this subject cannot fail to contain much matter of 
general interest. 

Mr. llibboiitrop assumes it admitted that a fair forest re- 
production in its earlier stages is impossible in a grazed forest, 
and that camels, goats, sheep and buffaloes are a source of 
great danger and damage to forests even after reproduction 
18 otherwise secured and fairly advanced.’* He does not 
therefore think it necessary to cite Darwin’s experiments re- 
garding sheep grazing, or those of Hooker on the destruction 
of the vegetation of Centralina by goats, and other scienti- 
fic and historical proofs,” but proceeds at once to discuss the 
question before him. This he considers to be — “ What area of 
the uncultivated lands in the Punjab still at the disposal of 
Government ought to be closed for the reproduction of forest 
vegetation, and as fodder reserves, so as to benefit the country 
and its population to the greatest possible extent.” In dis- 
cussing this question the points to be specially considered in 
each case are the possibility of afforestation, the direct and 
commercial profits that will accrue therefrom, and the in- 
direct benefits, especially with reference to agriculture which 
must follow, but on the other hand, it must be weighed how 
the closing against grazing affects the rights and customs of 
the people, and whether tlio public wealth of the country is 
improved or diminished by such enclosure, and finally, what 
system of management would be most profitable to the public 
and mo‘«t convenient to those directly interested.” 

It is evident that, in a province like the Punjab, extending 
from the regions of eternal snow to the desert, and with a climate 
varying from moist to arid, the same arguments will not apply 
to all localities. For the purposes of the report the waste 
lands are therefore classified by Mr. Ribbontrop, as follows : — 

Alpine grounds occupying the higher regions of the Hima- 
layas. 

Lower hills, Sewaliks and other ranges. Plains, locally 
known as ‘‘ Bar ” lands. 

Sailaba or lands naturally fertilized by percolation from the 
rivers. 

The alpine forests aro situated in Khagan, Kulu, Bashahr 
and Chamba, and occupy the drainage of the upper portions of 
the Kunhar, Bc^a*?, Sutlej, Ravi and Chenab Rivers, by which 
their produce is exported to the plains. The total area of the 
forest land situated in these regions is estimated at 1,000 square 
miles, of which up to the present 446 square miles have been 
reserved. Only 145 square miles of this area have however 
been closed to grazing. 

The grazing in these regions may be divided into three clas- 
ses — summer, winter, and permanent. The summer pastures are 
above the forests, and are generally in excess of present require- 
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jnents. But a large number of the animals grazed have to be 
driven to the lower hills or plains for the winter. There is 
sometimes a bard struggle to winter those that remain, nnd in 
the early spring, while the upper pastures are still covered with 
snow and winter supplies have been consumed, it often happens 
that it is only from the forests that a supply of fodder can be 
obtained. In some cases* the flocks or herds do not migrate for 
the winter, but are stall fed or grazed on the limits of the upper 
forests, and fed with loppings of oak, mulberry, <&c* In such 
cases the lower slopes of the hills are often burned during the 
spring to produce an immediate crop of grass. 

The reasons for reserving the alpine forests are not so much 
climatic as economic. The climate of the country at large is 
but slightly affected by the forests in these elevated regions. 
The moisture brought from the sea by the south-west winds must 
be precipitated as rain before these air currents pass over the high 
ranges of the Himalayas, whether these are forest clad or not. 
But as the entire supply of building timber for the province, 
and countries beyond it, is derived from these forests, the im- 
portance of their reservation, both directly and indirectly, can- 
not be over-estimated. The claims of the population of this large 
area is evidently more deserving of consideration than those of 
the comparatively few who happen to live near the forests, or who 
graze their cattle in them, and to meet their claims it will be 
necessary to work the alpine forests so as to obtain the greatest 
possible amount of building timber they are capable of yielding. 
At present the demand for deodar and other building timber is 
partly met by the supply from the Kashmir forests. But this 
source of supply cannot be calculated on for long ; worked as 
they arc said to bo at present, the exhaustion of the Kashmir 
forests is merely a matter of time. The area capable of produc- 
ing large timber, especially deodar, in the hills will, probably, 
bo found too small, even under the most careful management, 
to meet the demand for building timber, and it is therefore ab- 
solutely necessary to exclude grazing and all other causes of 
diminished production. 

The diflBculty is how to provide during the winter months for 
the animalb at present grazed in or fed trom the forests. 

Mr. Ribbentrop is, howe\er, “ convinced that it would bo quite 
as feasible in the Himalayas, as it is in Switzerland and else- 
where, to winter and stall feed the cattle and sheep until the 
open alpine pastures offer their rich summer grazing ; but 
this can only bo done by systematically making and storing 
hay, and this the natives mil not do as yet. Whenever hay 
is collected by natives the grass is cut when it has seeded and 
ripened and silicified, and it is only stored just in sufficient 
quantities to prevent the cattle from starving. ” 

The principal lower hill areas are situated in the Hazara and 
Murree Hills (which, with the higher Alps already described, 



16^ Tni OBAZINQ DirFIOULTT 15 THB P175JAB FOBBSTS. 

contain the only timber forests still existing in the Pngjab), 
the Salt Range, the Pabbi Range and the Hoshiarpur Sills. 
A great portion of the lower hill area, the drainage of which 
affects the underlying districts, is however situated in Kashmir 
and other foreign States. The area of the waste land in the 
lower hills cannot at present be accurately estimated ; but 1,055 
square miles, of which 559 square miles are free of grazing 
rights, are under the management of the Forest Department, 
and of this area 531 square miles, of which 260 square miles 
are closed to grazing, are already reserved under the Forest 
Act. 

The present state of the waste lands and reserved areas in 
the lower hills, and the steps that should be taken to improve 
them, are described by Mr. Ribbentrop as follows ; — 

“The lower lulls are probably the most important forest areas 
in the Province, and, if well wooded, their influence on the agricul- 
tural wealth of the underlying country would be considerable; but 
from tbe Peshawar frontier to the Kalesar Diin we find, with few ex- 
ceptions, over-grazedy almost barren^ hilt Bides cut up by steep ravines 
fw'ming toirerJs while the rain lasts and almost dry immediately ajter^ 

* * * ♦ * . * * 

“Tlio low hills of the Rawalpindi and Jheliim Districts, and all 

others underlying the Himalayas, were by nature intended to be 
Urgely coveied nitli forests, and no doubt were so at one time. 
Their barren character is not due to their geographical position, but 
to the action of nomadic tribes. The formation of the surface of 
parts of tbe Rawalpindi Dfstricts, the Pnbbi and other places I have 
visited, prove that the denudation of the hill sides is comparatively 
modern, for the undulating formation is still clearly discernible, and, 
though cut up by ruvines, the traces of their former shape have not 
been entirely destroyed in spite 
of a heavy rainfall and steep 
gradients. The present aspect 
of a section of tbe surface is 
like Fig, 1 whereas had it 
always been bniren it would be like Fig. 2. 

That the Hoshiarpur * chos, ’ 
only lecently delorested, arc 
mostly peaked, ns blunYii in (he 
second illustration, is due to 
the extremely friable character of tbe sandstones of which they are 
composed. 

“As regards the northern districts of the Punjab, I have seen 
it quoted that, even within the historic nge of Alexander the 
Great’s time, these hills were densely wooded, and a few of th6 
rakhs, such as Drengan and Parera, which in the days of tbe 8ikb 
rule were carefully preserved for tbe sake of game, prove that the 
Salt Range can even now produce a fair forest growth. It is bad 
enough that we find devastated areas on natural forest land, for nature 
punishes only too certainly the sins of the fathers on the children in 
several generations, and re- afforestation of these hills will be ex- 





T0B QRAZltlQ DlFVlOVLTT UT TBB FUHJAB rOBBBTS. 


185 


tedious or ezpensire ; still it is our dutf to begiti the im- 
provement, and we have no right to encourage the nomadic habits 
of the people, in localities which can support a higher state of exist- 
ence, farther than private tights compel us. It is no idle writing, 
that nature demands, that a considerable percentage of land which 
by its geographical position and physical qualities is naturally forest 
clad, must remain under forest. 1 can quote numerous examples 
where disobedience to these orders has been followed by disastrous 
consequences. 

The destruction of forests in Spain some two hundred years be- 
fore Christ has, in spite of tliie richness of the soil, retarded and pre-^ 
yented its developement as an agricultural and consequently civil iaed 
country; the Tyrol lost in one century a third of its cultivated land 
by the destruction of forests, and is only now slowly recovering both ; 
sterile pastures were created in the countries of Osnabrdck and West 
Holstein in Germany by the destruction of forest made over to the 
free management of village communities before communal foropt laws 
were made sufficiently stringent; forests together with cultivation nro 
still drawn back year by year in the sonth of Russia and Hungary, 
and the devastation of forests in the Bavarian highlands ruined, first 
vine growing, then agriculture, and finally grazing itself.*’ 

1 could quote numerous other facts, but we have the most glaring 
examples under our very eyes in every sub- Himalayan district in the 
Province, We need only look at the broad sandy beds of the torrents 
debouching from the Salt Range, the choa and the hills in the Urn- 
balla district, feeding so to say, on rich oulturable land, destroying 
the field and grass grounds in those hill ranges themselves, and 
covering the underlying fields with sand and gravel.” 

«««•«## 

** It would be comparatively easy to double or treble the grass 
supply of the lower hills, even of those not set apart for treatment 
as forests, by digging short trenches of one foot depth in the exact 
contour lines of the hill sides at 4 to 12 feet apart according to the 
steepness of the slope. The steeper the slope the nearer should be 
trenches. If this work is well and systematically carried out, the 
water cannot, as at present, rush down the steep hill sides, but is 
caught in the trenches, percolates the ground and causes a rich crop 
of grass to spring up. Where the ground is once properly trenched 
it is not difficult to keep the system of ditches in repair, but of course 
the area caimot be grazed over, as this would lead to a destruction 
of the trenches. ” *•***# 

** That the scheme is practicable and the result a doubled or trebled 
outturn of grass, can be seen any day at the Pabbi ; and 1 would 
recommend this system to all District officers. ” 

Mr. Bibbentrop proposes to increase the area closed to graz- 
ing in order to make similar improvements, and reviews the 
circumstances of each forest separately district by district. But 
the mistaken system of forest management adopted by Govern- 
uaent stands in the way of this. 

** The orders stand that the reserved rakhs must be managed with 
due regard for the requirements and convenience of the surrounding 



t€6 THB OAAEIVO difficulty tv TBB FDVJAB FORBSTB^ 


Tillages, and under reqtnremenfn I am sorry to say, tlio reqnirementa 
of a nomnd nro still nnilerstood, and, by as much un* 

restricted pasture Fiuund as possible, vritliout iiiterrering with other 
private rights. Wq are wrong hero, for the public in general havo 
most important rights in such situations, rights which ought to out- 
weigh those of the few living in the immediate neighbourhood. ** 

No one who reads the exhatistive correspondence regarding 
forest settlements in the Punjab, or who examines the settlement 
records of the reserved areas, can fail being struck with the 
minute attention which the authorities have given to forest set- 
tlements, and the infinite pains with which the Settlement offi- 
cers have considered the claims, the customs and the wants of 
the people. But unfortunately the officers charged with the 
settlement of the claims in the forest reserves have not always 
possessed a practical knowledge of the methods by which 
torest lands are improved, or of the conditions under which it 
would bo difficult or impossible to employ these methods, nor 
have they sufficiently appreciated the idea of the national 
importance of forests and of the claims which the general 
public have on them, to be able to overcome their very 
natural sympathy with the few whose immediate interests wero 
threatened. Consequently an unnecessarily liberal view has 
been taken of the claims put forward, and even where these 
claims have not been admitted, minor and apparently harmless 
rights have frequently been allowed, under cloak of which pro- 
tective measures are baffled in actual practice.* 

Although the system of forest management devised by the 
settlement authorities was intended to reconcile the conflicting 
interests (as they are very erroneously called) of the people 
and of forest conservancy, and meet the fair claims of both, 
the method of treatment adopted for the forests does not lead to 
this or to any other definite result. The State interferes in the 
management of forest lands either on physical grounds, to 
prevent landslips and so forth, or in order to secure for the 
community, or for some section of the community, the most 
useful products the land is capable of yielding. In the former 
case grazing would, necessarily, be excluded, or at least very 
strictly regulated ; in the latter case, even where forage was 
the most useful product the land was capable of yielding, as 
we shall see is the case in the Bdr, grazing would still nave 
to be regulated so as to allow a method of treatment that would 
secure the maximum amount of forage at the time it was most 
wanted. It is not easy to understand with which of these 
objects the present system was devised ; for it attempts nothing 
beyond the protection afTorded by a guard armed with the legal 
powers conferred by a notification under the Forest Act. Kie 


* Some notable excaptioni are to be loand in the Pind Dadan Ehan Tehsil 

of the Jhelam District. 
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existing forests are not preserved nor are others created, for 
althon^ the trees ma^ not be removed bodily, still, as reproduce 
tion is impossible, their extinction is merely a matter of time. 

Nor do the lands managed produce the maximum amount of 
useful products they are capable of yielding t on the contrary 
they are so over-grazed that it requires from one to five acres 
to support a single head of cattle, and unrestricted grazing is 
destroying the trees that furnish or shelter their most useful 
product, liot weather forage. Apart from the mischief done 
to the wooded lands, the right to graze unrestrictedly over all 
the waste area is an evil for the population which ei^'oys this 
right. The largest stock the land can support in ordinary years 
is produced. As the quality of the grazing deteriorates and 
the supply falls off, the cattle have to seek their food over a 
larger area, and, as a consequence, a greater numlier of inferior 
animals, goats and sheep (the great enemies of the forests) are 
bred* This stock, ill fed at all times, and more than half starved 
during each recurring hot weather, produces a feeble off-spring, 
which is unable to survive years of exceptional scarcity, and 
which consumes what would serve to support a loss number of 
more valuable animals. 

It would have been no impossible task to have devised a 
system of management by which every acre of the waste lands 
under the control of Government in the lower hills would, in 
time, become covered with jungle, which, while protecting the 
hill sides, and regulating the water flow, would supply the 
wants of the agricultural population in fuel and grass. Even 
closing to grazing a certain percentage of ever^ waste area 
for nine months of the year Until the hot weather, would pre- 
vent the cattle being annually starved, as they are at present, 
and so increase the wealth of the province. But even this 
improvement is impossible under the existing system. 

it follows then as the result of the system devised, that the 
customs of the people and their privileges in such matters as 
the felling of green trees, Ac., are interfered with to no pur- 
pose, and an expenditure is incurred on an establishment for 
the protection of lands from which, under the present system, 
no benefit is, or ever can be, derived. 

The area of uncultivated Bdr in the plains of the Punjab 
is estimated to be 23,537 square miles. Of this 12,276 square 
miles is still the property of Government, and preserved for 
grazing or forest reserves, 10,340 square miles being managed 
by the District oflScers, and 1,936 square miles by the Forest 
Department. Of this area only 109 square miles are entirely 
closed against grazing, while 155 square miles are closed^ to 
camels, goats and sheep. 257 square miles, of which 48 miles 
are entirely closed, and 59 square miles partially closed, have 
been declared reserved under the Forest Act, only 88 square 
Qiiles of the reserved area are however burdened with grazing 
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i^hta, Mr. Bibbentrop discusses separately the waste lands in 
each District, and gives detailed lists of the villages which 
resort to the Forest Department lands for grazing, the number 
of cattle they possess, and the area of the village waste. It is 
not proposed, as in the case of the lower hills, to attempt the 
afforestation of these Bar lands except in exceptional cases ; 
without artificial irrigation this would be impossible ; but 
simply to control the grazing so as to prevent over-grazing and 
allow fodder reserves oeing formed for the hot weather and for 
years of exceptional drought. 

<< The greater portion of the waste land in the Punjab BArs is for 
grazing, probably the most important and of the least use under 
forests, either with regard to producing fuel or timber, or for 
climatical or other physical reasons. Exceptions to this are rakhs 
with water sufficiently near the surface, or subject to a rainfall 
seasonable and copious enough, to admit of artificial reproduction ; 
such rakhs in which kikar trees will grow without artificial watering ; 
and also all rakh lands within reach of canal irrigation. These rakhs, 
if not required for permanent cultivation, should be treated as much 
for their forest growth as for their grass supply. The greater por- 
tion, however, of the Punjab Bar rakhs, the vast extent of country 
in the Jhang, Montgomery, Mooltan, and other southern districts 
of this province have, in my opinion, always been clothed with a 
forest of a similar character to what they now bear, and ate by their 
geographical position, the permeability and depth of their soil, and 
their general formation, intended for gnizing ureas, and should be 
treated as such. By such tieatinent I do not, however, mean that 
they should be thrown open to indiscriminate grazing and over-graz- 
ing, as may be gathered fiom the following paragraphs : — 

The rakhs in the Punjab Bars are sparsely wooded with jhand, 
reru, pilu, and karil, interspersed with bushes of mulla {Z, nummul- 
aria) or phok, {Calligonmi ptdygonoideSy) shading off into farAsh and 
kikar where either proximity of water to the surface or occasional 
overfiow encourages the growth of these trees, and gradually fading 
towards the south into demi-desert. 

All trees produced on the Bar land have an extremely long tap- 
root, which they send far down in search of moisture, and consequent- 
ly they coppice well. With regard, however, to their natural repro- 
duction by seed, 1 am sorry to say I know extremely little, and 1 can 
find nobody who has made this question a mattei of special study 
and research, without which it cannot be solved ; and, till it is solved, 
ail our theories regarding the original establishment and possible 
developoment of the forest growth are of a speculativ. character. 

** 1 have now issued iustructions for practical experiments which 
will probably have to extend over many ycais, but which finally must 
result in our obtaining the knowledge required. 

** I confess that wo know extremely little with regard to tho 
natural reproduction of BAr rakhs, but we certainly know that no 
satisfactory result can be obtained, either from coppice or new ger- 
minaiioii, without total exclusion of all grazing. It is, again, a 
matter of recorded observation that the BAr trees at a certain time. 
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of tbeir life get ecrabby and deteriorate, bnt Vlart wftb fresh rigour 
when cut back to the stool. It is also ^ell known that the graaiiig 
is pery much improTed by forest growth in proportion to its density^ 
and that, not only in times of scarcity but in ordinary yearsi eattle, 
sheep, and goats live, to a great extent, on leaves of forest trees and 
bushes. It is for these reasons necessary to fell the trees in the B4r 
rakhs from time to time, jand then to close these areas for repro- 
duction. 

The Government of India in their Circular No. 1 6A, dated Ist 
*Harch, 1883, recommend the formation of fodder reserves, and this 
is nowhere more required than in rakh lands of the Punjab Bir. By 
grasing reserves, however, I do not understand that as large an 
area as possible should be set apart for grazing, perhaps at a cost of 
the extension of permanent cultivation; but I would recommend that 
the cattle of each district be reduced to or kept at a number which, 
in ordinary years, would find, under proper management, a sufficiency 
of food in the rakh lands outside such reserves. In my opinion, ten 
per cent, at least of all rakh lands should be entirely closed against 
grazing, and should only be opened during the months of March, 
April, May, and June. If in ordinary years, the cattle of a district 
do not find sufficient food during eight months of the year on seventy 
per cent, of the grazing grounds, and throughout the year on ninety 
per cent,, it seems proved that the distiict is overcrowded by cattle, 
an occurrence which has repeated itself amongst nomadic tribes since 
the days of Lot, and which must end in famine, disease, or emigra- 
tion. The wretched condition of the cattle, in the rakhs of the 
Montgomery district I have re-visited, seems to indicate that the 
grazing grounds are overcrowded, and the grass-lands themsellPbs are 
in a much worse state than they were twelve years ago. 

“ The areas closed for reproduction of forest growth shonld be in 
addition to those I now propose to close for fodder reserves. 

** Much can be done to increase the grass growth in Bdr lands by 
small trenches some 6 to 12 feet apart, vertical to the slope 
of the country, to collect the moisture ; an experiment made to this 
effect in Chichranwali in the Gujranwalla Division, and Kot Lakhpat 
in the Lahore Division, shows that the grass-producing power the 
ground is much improved thereby. Of course, these areas cannot be 
grazed over, or the trenches will be destroyed, as may be seen from 
the areas thus treated in the Muhammadpnr reserve in the Mont- 
gomery District, where a closed aiea lies side by side with one sub- 
sequently opened.** 

The grazing in these areas, as in other waste lands in the 
Punjab, is generally leased annually, the leases being either 
sold by auction to the highest bidder, or given at the fair 
market rate to influential zamindars selected by the Deputy 
Commissioner from the residents in the neighbourhood of the 
land of which tiie grazing is leased. Mr. Kibbentrop objects 
to this system, as it is the lessees interest to collect as many 
animals as possible (for each of which he, of course, receives a 
fee froni the owner), and so over-graze the land, and recom- 
mends instead that a certain rate, according to ,the hind of 
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animal grazed, should be charged monthly for each animal, or 
that a limited number of animals should be admitted to each 
grazing ground on payment by regular instalments of certain 
nxed fees. 

As has been already stated, a portion only of the grazing 
grounds are managed by the Forest Department, the remainder 
being in the charge of the District officers. Mr. Bibbentrop 
objects strongly to this dual management by which “all at- 
tempts to administer the grazing and forest areas to the great- 
est advantage of the State and people are made difficult.’’ 

In the Inspector General’s review of the Provincial Forest 
Beports for 1881-82, a hope was expressed that it would soon 
be possible to remove this obstruction to the progress of forest 
administration, and the scheme is now before Government. 
So long as Forest officers do not form part and parcel of the 
District administration, Government is pulling down with one 
hand what it tries to build up with the other. In no province 
in India does forest work affect the people so much as in the 
Punjab, and consequently in no province is it so necessary that 
Forest officers should work hand in hand wdth the District and 
Be venue officers. Working as assistants to the District officers, 
(de /acto and not merely de jure as has happened in some cases 
where this change in organization has been attempted,) the 
services of Forest officers might often be utilized in advising 
on questions of district arboriculture, and much might be done 
in this way to facilitate the greater work of the department by 
rendering forest work more popular than it is at present in the 
Punjab. 

Sailaha lands are naturally fertilized by river percolations, 
and are consequently independent of irrigation. The chief 
Sailaha areas are found in the Muzaffargarh and Lahore Dis- 
tricts. The total Sailaba waste still belonging to Government 
is estimated at 224 square miles, of which 155 square miles 
are managed by the Forest Department, and 69 square miles by 
the District authorities. The grass supply in these areas is 
naturally much more constant and abundant than in the Bdr 
lands, and the villages are rarely hard pressed for grazing. 
Most of the Sailaba areas under the Forest Department are 
covered with plantations, and it is stated that tlie closing of 
these areas would not interfere with the rights of the inhabi- 
tants or cause them any appreciate hardship. It is therefore 
proposed to keep these areas as reserves, to be opened only in 
the hot weather mouths when there is no grazing to be bad in 
the drier lands. 

It wiU be seen that Mr. Bibbentrop proposes three sorts 
of exploitability for the three great classos of lands— -alpino 
re^ons, lower niQs, and plains, oonsidered in his report. 

lEconomic eaplaitabUity fer the alpine forests. 

JPhymeal exploiXabiliiy^ modiSed in some oases from a regjsi^ 
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for the mnts and onstoma of the population in the neighbour- 
hood for the lower hills. 

Postural efphUability^ (if the expression tnajr he used,) for the 
waste areas in the plains exploited by means of pasturage, in 
which the tree growth is utilized as forage, and to protect the 
soil and the herbaceous growth underneath. 

The mode of treatment that would be adopted in the latter 
case might to a great extent be carried out by the people them- 
selves it the Lambadars were placed under the orders of the 
Forest officers, and paid a small commission for managing the 
grazing grounds under their supervision in the manner Jkutuzor 
dors are employed in Assam as explained in the Chief Commis- 
sioner's resolution on the last forest report for Assam. Without 
some such arrangement the proposed system of management 
would probably be found to require a larger subordinate pro- 
tective establishment than it would be possible to enterUin, 
particularly as it will necessitate the sacrifice of a large part 
of the present grazing revenue and a considerable expenditure 
on reboisement and felling. 

Mr. Ribbentrop’s proposals are thus summarized 

** My proposals take it for granted that forest reproduction cannot 
be eiiHured if Uie area is grazeil over, and may thus be summarized. 
In alpine grounds grazing should be oxelnded from an area snffit ient- 
ly large t<i insure the reprudnclion of the timber and firewood required 
by the local and export market, and in special casen for the pnitee* 
tion of villages, roads and cultivation against lantUli|i, sunw^^drifts, 
&c. General climatic reasons need not bo considered. In the 
lower hills the climate is serionsly affected by dcfi»re>tntion, and the 
damage done is not only local, ns in the higher hills, hut iiflbcts the 
whole underlying country. In these localities it is our duty to exclude 
grazing from as large an area as possible, und to acquire a right of 
interference to this effect on arean which have heon alieiinted in the 
course of former setticnicnts. In the Bar Isnds it will suffice to 
close for reproduction such areas as have been cut over, hut extensive 
fodder reserves sliuuld he created in each of the large grazing dis- 
tricts, part of which should be opened during the annually recurring 
scarcity of grass, and a certain amount should he thrown open only 
in very exceptional years. Tliese ureas should be managed by a 
direct *amAui’ systeoi in small and compact ^ciiaks,' aikd on payment 
of a monthly * tirni.’ Jn these areas a more secure advantage should 
be given to well cattle than a simple reduction of the lirni fee. On 
Sailaba lands no special measures are required.*' 

It is to be hoped that those proposals will be adopted by the 
Local Government, for it is evident from Mr. Ribbentrop's 
report that the system of forest mismanagement which has 
l^en forced on the Forest Department, and is with some excep- 
tions carried on thronghout the plains of the Punjab, can boar 
no fruit, while it discredits Goverxunent, injures the people 
and benefits nobody. 

^ W. B. d*A. 
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3&UTHIE AND FULLER’S FIELD AND DARDEN 
CROPS.^ 

Hbssbs. Dnthie and Fuller are to be congratulated on their 
book on the Field and Garden Crops of the North-Western 
Provinces and Oudh. A real want is supplied by this work, of 
:which the object is to give an accurate ana comprehensive view 
of the agriculture of these Provinces. The book is in two 
volumes, and contains most excellent illustrations, the work of 
Mr. H. Hormusji, a Parseo Artist, who is said in the Preface to 
have been ‘imported” from Bombay, as though he were a ream 
of drawing-paper or a gross of pencils, instead of being an 
artist of no mean skill. For the greater part of the subject 
matter Mr. Fuller is responsible, but although the fact Cannot be 
fully gathered from Mr. Benett’s Preface to the “ Field and 
Garden Crops,” Mr. Duthie has supplied not only the botanical 
notices at the head of each chapter, but also has selected and 
collected the plant specimens, from which the drawings were 
made by Mr. Hormusji, and has written an explanation of each 
of the Plates. The praise due for producing a work of so much 
interest and so full of information may, therefore, be fairly 
divided between the authors, and Mr. Hormusji, whose drawinjgs 
obtained a gold medal in the Amsterdam Exhibition, and who 
has beautifully hand-colored several sets of the plates, deserves 
our warmest thanks for giving life to the subject matter. 
The Introduction, which covers 21 closely printed pages, is a 
valuable abstract of the leading facts connected with the agri- 
culture of the North-West Provinces and Oudh. The area of 
land, the population, and the land revenue are compared ; and it 
is shown that the average size of individual holdings decreases 
Strikingly from East to West. The proportion too of rural to 
urban population is noticed and commented on. The seasons 
and their various crops are described with much clearness ; and 
detailed descriptions are given of the various kinds of soil and 
of the manures used by the cultivator. In commenting on the 
methods of tillage, Mr. Fuller makes the very true remark that 
the condemnation passed on them is as a rule far too sweeping. 
It is shown how the inefficiency of the native implements is 
made up by the patient industry and perseverance of the culti- 
vator. Although the plough is a mere scratcher of the soil, and 
the cattle are generally weak, the twelve or fourteen ploughings 
usually given for the more valuable crops make a tiltn of depth 
and fineness not often attained in an English market garden* 
The plough is lightest and worst in the Eastern districts and in 
Oudh, where it weighs sometimes not more than 17 or 18 lbs. 
In the Western Districts of the Do&b the plough is far more 
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efficient, weighing from 40 to 50 lbs. ; and in tide part too the 
cattle are the finest in the Provinces. An interestmg table ia 
given on page xiii showing the statistics of irrigation. The 
total irrigated area is one-fourth of the whole area under Oulti- 
vation ; but whereas in the Jhansi and Benares Divisions the 
area irrigated from canals is almost nil, in the Meerut Division 
it amounts to 60 per cent, of the whole. Wells form by far the 
largest source of irrigation, the area irrigated from them bein^ 
more than twice that irrigated from canals. A single wefl 
bucket will irrigate from ^th to ^th acre in a day. The Persian 
wheel is only found in two small tracts ; but the lever lift 

« is a common and efficient means of irrigation, costing 
s. 2, and capable of watering ^th acre daily from a 
depth of 10 feet. Tanks are mostly used in the Benares Divi- 
sion, where the soil is tenacious and the rainfall heavy. The 
cost of irrigation difiers greatly according to the method used. 
A day’s irrigation by means of a dJienldi costs Rs. 6-8 and 
covers i^th acre ; from a pucka well a day’s irrigation coats Rs. 
9-13-0 and covers jrth acre ; while from a canal 3 acres can be 
irrigated in a day at a cost of Es. 3. The value of canal water 
however is much discounted by the uncertainty of its supply, 
which can only be Icgalljr taken at certain fixed periods. Time- 
ly irrigation is of the highest importance, and therefore wells 
are often used in preference to canal water even when the latter 
is close at hand. The difference between the cost of canal 
and well water may be taken as the measure of loss which the 
cultivator thinks it possible he may suffer from the supply not 
being timed to suit his crops” (p. xix). Another subfect 
of much importance is the size of individual holdings. The 
average size of farms varies from 8'6 acres to 3 acres, and 
the holdings being so small the cultivator has to depend 
largely ujK)n homo kbour. The cost of cultivation is conse- 
quently difficult of determination ; for even if the home labour 
be valued at the market rate it is impossible to appraise exactly 
the care and attention devoted by an industrious family out 
of ordinary working hours. Mr. Fuller however states that 
the following figures showing the cost of various agricultural 
operations for one acre of land may be taken as approximately 
correct : — Ploughing 12 annas, harrowing 2 annas, sowing 12 
or 14 annas, weeding 12 annas to Re. 1-8, watching 12 annaa, 
threshing Rs. 3. 

So far for the Introduction. We now have to glance at tho 
Crop Notices which form the bulk of the work under review. 
A separate chapter adequately and carefully illustrated is devoted 
to each kind of crop, the principal crops being treated of in Vol. 
I., and those of less iftiportance in Vol. II. The chapters of 
course vary considerably in length, but in all, the same arrange>f 
ment of subject matter is followed, a mef^od which greatly 
fi^ilitates remrence, and is in strong contrast to the haphaaani 
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paragraphs of Pogson’s Manual of Agriculture, a work Brhich ve 
noticed a few months ago. Eaoh chapter of Messrs. Fuller and 
Duthie’s book begins with a detailed botanical description of 
the plant in Question, which is followed by an enumeration of 
the varieties known to exist- Next is shown the distribution of 
the crop over the various parts of the Provinces, and the other 
crops arc mentioned with which it is usually mixed. To these 
succeeds full information regarding the most suitable soils and 
manures ; the methods of tillage suited to the crop are also des* 
cribod, including the processes of sowing, irrigating, weeding 
and harvesting ; the diseases and injuries to which ^e crop is 
liable are noticed ; tables are given showing the cost of produc- 
tion, the average outturn, and the area under cultivation; and 
finally a summary of the trade of the crop is given. The sec- 
tions describing the harvesting of the crops are of particular 
interest. Thus under sugar-cano are described the methods of 
making piirh, ahahar, khdnd and ahird ; in the chapter on indigo 
a detailed account of the manufacture of the dye is given ; in 
the chapter on hemp the process of extracting the fibre is des- 
cribed, and so on for all the various crops from tobacco to 
castor-oil, from millets to melons, and from rice to cucumbers* 
There is no mention of the nut crops, which are surely common 
enough to deserve notice, nor is any information given regard- 
ing lucerne or the other well known fodder grasses. In the 
same way no place is given to potatoes, carrots, oniotas and 
such like, which may fairly claim to be classed among Field 
and Garden Crops. It is to be hoped that these omissions will 
be supplied in a future volume. Enough has been said how- 
ever to indicate the value of Messrs. Fuller and Duthie’s book, 
and there can be no doubt of its success. 


ON THE FLORA OF SOUTH TRAVANCORE 1883. 

Extract from Records of the Geological Survey of India, VoL 
XVL, Part 1. By R. Bruce Foote, F.G.S., Deputy Supertn^ 
tendent Geological Survey of India* 

The most striking feature in the flora of South Travancore is 
the immense forest of fan palms (^Boraseue fiahelliforrnui) which 
covers great part of the country. The fan palms, or palmyras^ 
attain here to much greater height than they generally do else- 
where. Trees measuring from 90 to 100 feet in heignt are not 
uncommon in places, and, with their stems greatly covered by 
white, or silvery grey lichens, they present n much finer appear- 
ance than the comparatively stunted specimens one is aecui- 
tomed to see in the Carnatic, or on tne Mysore and Deccan 
plateaux. Whether these Travancore trees owe any part of 
their greatly superior height to superior age, as compart wift 
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the palms in the great palmyra forest in South Tinnevelly, I 
could not make out ; but the white colm* of their stems, added 
to their great height, certainly gives them a more hoary and 
venerable appearance. 

To the westward of the Cooletorary river the palmyra trees 
are less striking features in the landscape than to the eastward. 
Cashew nut trees (Jirvacardium ocddentcde) are very largely culti- 
vated, and attain to greater size than anywhere m the Carnatic. 
Jack (ArtocarpuB integrifoliurrC) and Alexandrine laurel (CaZo- 
phyllum inophyUum) are also very common trees in South Tra- 
vancore. Coco and Areoa palms are commonly planted in the 
sides of the numerous little narrow valleys, which score the face 
of the country, each with a rice flat in the bottom. 

The backwaters at the mouths of the several rivers, and the 
canals connecting them, are often thickly fringed with screw 
pine (^Pandanus odoratisnrnuB)^ and a large fern (^AcroBtichum 
aureum) (Lime.), is generally very conspicuous among the smaller 
bushes standing in the shallow water. One of the finest dis- 
plays of tropical vegetation I am acquainted with in South 
India may be seen to great advantage by going in a canoe up 
the Cooletorary river for 3 or 4 miles from its mouth at Tenga- 
patauara (Taingupatnum). The varying effects of dense lofty 
palm groves, interspersed with large mrest trees and fringed 
with pandanus, &c., along the water’s edge, and backed by the 
beautiful blue outlines of Agastyamalai and other peaks of the 
Southern Gh&ts cannot fail to delight the eye capable of appro* 
dating a series of perfect landscapes. Near the upper end of 
the navigable reach the beauty of the scene is increased by the 
presence of great granite gneiss rocks towering up hero and 
there in the forest on either side of the river. 

In the foreground of the view from white rock spit (1^ miles 
north-cast from Ckpe Comorin) the most characteristic trees 
are umbrella trees {Acacia plani/rons), the most typical trees of 
the arid Tinnevelly plains, which are seen across the bay stretch- 
ing away far to the north-east. A few miles to the west of 
the Capo these trees become very rare or have disappeared 
entirely. 

botanic garden and plantations in ade- 

LAIDE, SOUTH AUSTRALIA. 

Wb have received a copy of Dr. Shombnrgh’s Report on the 
Botanic gardens and plantations in Adelaide. 

It is very interesting and well arranged, and illustrated with 
excellent photographs of the beautiful gardens and buildings. 
Adelaide has an extreme climate, the summer heat in the shades 
frequently exceeding 100® in December, January and February' 
^ 1865 the maT^mnm registered being 116^ 3' m the shadh^ 

2 A 
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JanOi July and August constitute the rainy season, though the 
rain is uncertain, and hoar frosts often appear at nights, the 
temperature going down to 28°. 

Tne average rainfall is 21 inches, but during the years 1881 
and 1882 the fall has only been 18*19 and 15*74 inches. The 
drought is prejudicial to European and North American trees, of 
which the Elm, Plane, Ash, Poplar and Willow thrive, but the 
Oak, Lime, Birch, Horse Chestnut and Maple do not prosper. 
All attempts to grow the Beech tree have failed, and the coni- 
ierae generally fail, the Aleppo pine (Pinus halepensis) which 
is indigenous in Cabul, the Cluster pine (Pinus Pinaster) and 
the Stone pine (Pinus Pinea) being tne only exceptions. 

Of the Californian pines, those growing at an altitude of 500 
to 1,000 feet do remarkably well, especially Pinus indgnis^ which 
attains a height of 50 to 60 feet in about 15 years from seed. 

Of Indian conifers the Deodar and the Chir (Pinus longifolia) 
alone succeed. 

The plants of the Cape of Good Hope flora thrive well in the 
Adelaide plains, and so do those of South America, the Agave 
americana blossoming in its 10th to 12th year from seed, and 
the flower spike attaining a height of 40 feet. 

Of the effects of the not winds we can judge when we read 
that the flowers and buds are destroyed by moderately hot winds, 
and dark colored roses in a few hours appear as if a fire had 
passed over them. To show the effects of these winds we quote 
as follows : — 

The spring season — the most genial and beautiful in South 
Australia, I think unsurpassed in any other part of the world, in- 
cludes the months of September, October and November, the mean 
temperature during the first two months being from 60° to 70° ; at 
this time trees, shrubs, perennials and annuals emulate each other in 
regard to their flowers, which are of such a size, richness in color, and 
perfection as a northern gardener can hardly imagine, but in Novem- 
ber the early hot winds destroy their beauties in a few hours.” 

Grapes grow to a great size, and the hot summer ripens 
them to perfection, the wine producing 25 to 30 per ceut. of 
alcohol. 

The Phylloxera has appeared in the neighbouring colony of 
Victoria to an alarming extent, and destroyed a good many 
vineyards. 

Regarding the California Phylloxera proof vine, we read as 
follows ; — 

It is found growing uninjured in the midst of vineyards in 
California whieh hkve been destroyed by the Phylloxera, and grows 
luxuriaatljr in South Australia, where its grapes make a palatable 
claret.” 

E^eriments seem to prove that this vine is too robust for 
the Phylloxera to fasten upon, and Professor Hilyard of tho 
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Californian State University has already reported favorably 
upon it. 

Experiments are also in progress at Montpellier in France as 
to its qualities. 

We wonder if any plants have been secured for* our botanio 
gardens in India P 


ANNUAL EEPORT ON THE NILGIRI CINCHONA 
PLANTATIONS FOR 1882-83. 

The Government Cinchona plantations on the Nilgiris are 
managed by the Madras Forest Department, and during the 
present year Mr. Gass, Depuiy Conservator of Forests, has writ- 
ten the Report, the substance of which proves that the enterprise 
is on the whole successful, although the past season is spoken 
of as singularly unfavorable owing to an imprecedented rain- 
fall and severe storms. In conseauence of the dying out of old 
trees of C. sucdrvhra, in the Naduvatam plantations, area 318 
acres, of which only 150 acres carries mature trees at about 
500 to the acre, it is anticipated that the yield will be small 
until five'" or six years time, when it is hoped that the vigorous 
hybrids named (7. magnifoUa and C. pvbeacens will be in sjSendid 
condition. 

Those hybrids show no signs of having suffered from the wind 
or rain, and are easily distinguished from other varieties by their 
robust and healthy appearance and by their straight stems. 

It is a pity that Mr. Gbiss has not given the areas of the 
other estates to which he refers, and a short summary explain- 
ing their position and altitude and past history, accompanied 
perhaps by a sketch map, would make his report much more 
nscfnl to the general jmblic. 

He also states that Dodabetta is too high for the Oartbagena 
variety, but as the altitude is not given, wo can draw no 
conclusions from this assertion. In this plantation. New Zea- 
land flax (^Phormium tenax wo suppose) has been planted out 
in rows one foot apart on steep places to prevent the soil 
being washed away, and 13,300 Eiicalyptas globulus plants 
have been planted round the boundary of the estates as a pro- 
tection from the wind, and to servo ovontually as fuel. 

The Wood and Hooker estates are said to be failures, the 
latter owing to bad sub-soil, but it is not stated in what way 
the sub-soil is defective. 

Large quantities of manure, both poudrette and cattle shed 
refuse, have been collected and applied to the trees, and the 
results will be given in the next report. 

A quantity of seed is distributed to the public, the principal de- 
mand being for C. maanifolia, and largely in excess of the supply. 

The crop amounted to about 135,000 lbs., including a bafaince 
of 5,300 lbs. over from last year. 
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It is said to come from four estates Naduratam, Dodabetta 
and Hooker and Wood, the two latter being apparently united 
under the name Fykara, but the reader is left to find out this 
for himself, if indeed the name Pykara be not that of 'an 
entirely distinct plantation not referred to in the general dea- 
oription which precedes the statement of the yield* 

We quote as follows regarding the quality of the bark 
collected : — 

“ The bark collected was on the whole of an inferior kind, having 
been taken from dying trees for the most part. It will be observed 
from Statements Nos. 11 and 12, showing the number of trees de- 
corticated under different systems during the year, that the pro- 
portion of green to dry bark is greater than 8 to 1, which is generally 
speaking the average. The reason for this is that the bark taken 
from felled trees during the rains got so saturated and unavoidably 
mixed with mud and foreign matter, which made the weight of the 
green material higlier than it otherwise would have been. It is 
becoming more and more difficult to procure moss. During the year 
we sustained a heavy loss in grass for covering barked trees, by the 
road on which a large stack was placed having given way under it 
during the rains/’ 

The following passage regarding some experiments made 
in Naduvatam, leaves us quite in the dark as to under which 
system of barking the trees suffered least. 

The 1871 Coppice^ Plot /, Naduvatam . — Two hundred trees which 
were cut for the second time in March 1881 made good growth ; at 
the close of the last official year 151 stools had thrown up suckers. 
The maximum height was 8 feet and girth 5 inches. 

The upper unbarked portions of the stems of trees which had been 
previously barked in Plot Xll were sliced, and 1,900 lbs. of dry bark 
was obtained. Slicing or scraping was also resorted to in Plot No. 
XX, and 323 trees previously unbarked were treated in this manner ; 
the yield of bark was 500 lbs. Fifty-one trees were mossed and 239 
were grassed, 17 were sliced in strips and not covered at all, while 
16 trees treated in the same way were covered. The result of this 
experiment was most satisfactory. The Head Overseer kept careful 
notes on the subject, and was able to report that the bark had re- 
newed in about three months, and that the trees looked remarkably 
well. Some of them should, in my opinion, bo barked again this 
year and the bark analysed, and the difference, if any, between 
scraped trees, mossed trees, and trees left unmossed, noted. 

“ Dodabetta and Wood . — The 500 trees which were treated under 
the scraping process in Plots V and XXVIII in 1881-82 arc doing 
well. The bark is well renewed and will be sliced again this year. 

“ The application of New Zealand flux, ns a covering to barked 
trees, proved a success, and the bark renewed satisfactorily.” 

In the Madras Government orders wo read that the total re- 
ceipts since the enterprise commenced have been estimated 
in round numbers at lls. 33,88,000, and the expenditure 
24,38,000, showing a profit of Rs. 9,50,000. Ab the date 
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when the plantations were started is not •mentioned, we cannot 
inform onr readers about the average annual profits, and no 
total area figures are given as. we have mentioned before. 

Surely considering the importance Cinchona cultivation is 
now assuming as a flourishing industry in India, we might ask 
the Government of Madras to furnish clearer reports as to the 
results of their experiments. What is wanted is to give defi- 
nite figures showing the cost and yield for given areas of land 
of certain contour and soil, and this we entirely fail to glean 
from Mr. Gass’ report. 


THE ASSAM FOREST REPORT FOR 1882-83. 

The Assam Forest Reports are always written in an earnest, 
enthusiastic style, and the comparatively small scale on which 
forest work is carried on in Assam, — ^for although the forest 
area is large the expenditure is small, — has enabled the Conser- 
vator to give fuller details of the forest operations ho describes 
than would bo possible in most other provinces without exceeding 
the customary dimensions of an annual forest report. 

The report for the year 1882-83, like those which have pre- 
ceded it, is an excellent one, and its arrangement, which is in 
accordance with the recent orders on the subject, is better than 
in former years. The relegation of statistical information to 
the appendix, at the Chief Commissioner’s suggestion, is an im- 
provement, and several now and most interesting statements 
are to bo found there. 

We think, however, that the length of the report might have 
been curtailed without omitting any really useful information. 
The annual statements for the most part explain themselves, and 
the necessity for a detailed explanation in tne body of the report 
of each soparahj item in those statements seems doubtful. 

The repeated allusions to instances of neglect on the part of 
one or two Divisional ofiicers is also, we think, a mistake. 
Attention is called to the omissions of one officer in almost 
every page, and in a style that would lead the reader to suppose 
that, in Assam, the Conservator has no direct authority over 
his Assistants. 

The year under review which, from a financial point of view, 
is the be.st on record, is also the first during which the Divi- 
sional officers worked on the new system as Assistants to the 
Deputy Commissioners in charge of all the forest work in the 
province. The Conservator has not, however, much to say about 
this interesting change in the organization. The system ^‘work- 
ed smoothly in every respect and simplified the management of 
, forest business greatly and it has established a better control 
over the fellings in the District forests ; it is not stated whether 
the fact that the revenue derived from forest produce removed 
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by consnmers and purchasers increased from Bs. 1,32,649 in 
1881-82 to Bs. 2,20,316 in 1882-83 is due to the change or not. 
The District forests, it is explained, comprise “ all unoccupied 
lands the property of Government on which forest produce 

E vs.” These forests are managed by the Mauzadars, ^some- 
g like Lambardars up-country, but with a group of villages 
undOT them for the revenue of wriich they contract,) in whose 
mauzas they arc situated, who receive a commission of 10 per 
cent, on collections, and act under the immediate orders of the 
Divisional Forest officer. Most admirable rules for the colleo- 
tion of this revenue and regulating the relations between the 
Forest officers and the Mauzadars were sanctioned during the 
year by the Chief Commissioner, and are published as an appen- 
dix to the report. 

The permanent establishment was increased during the year, 
and this facilitated forest work. The Conservator remarks that 
defective office establishments means that the Divisional officers 
are tied to their desks, and actual work in the forest proportion- 
ately stinted. It would be well if Government realized this fact 
more fully. At present it frequently happens in most provinces 
that Divisional officers have to neglect their more important duties 
in order to do work that could bo better performed by a clerk. 

During the year great progress was niadfe in demarcation ‘work ; 
110 square miles added to the reserved forests, and 117 square 
miles were proposed as reserves. The figures showing the 
forest waste in each district at the disposal of Government 
were also revised and increased by 1,480 square miles. This 
increase (on paper) to the forest area of the province, seems to 
have vastly impressed the Assam Secretariat, and is loudly 
trumpeted in the Chief Commissioner's resolution on the report 
as “ a record of a year in which large additions have been made 
to the area of the department,” &c. The forest areas in Assam 
now stand as follows : — 


Sitaation of District 

Area reserTed. 

Area protected. | 

O S s 

® S *S 

m a 0 

fl S-2 

Total forest area. 

Assam Valley, 

894 

492 

5,236 

G,622 

Hills between Assam and Cachar, ... 

537 

... 

944 

1,481 

Gachar and Sjihet, 

745 

170 

588 

1,608 

Totals, 

2,176 

GC2 

6,768 

9,606 








THB ABaAU rOBSaT BBPOBB. 


181 


There is, therefore, a very large area of unreserved Govern- 
ment forest still remaining in Assam, but the greater part of 
this area is situated in one district, liikhimpur, which is only 
now being opened out. Besides this the hills on the northern 
frontier of Assam, at present outside British territory and 
peopled, where inhabited at all, by independent savage tribes, 
are all densely wooded ; and there is no reason why timber 
should not be exported from these hills at some future time just 
as it is exported from Hill States in the Himalayas along the 
Punjab Frontier. 

The forest boundaries in Assam ^ve a great deal of trouble. 
This must be the case in a climate in which the jungle grows 
up again almost as soon as it is cut down, and where the boun- 
dary lines have therefore to be cleared every year. The system 
of making use of standing trees with numbered boards let into 
them as boundary marks, recently described in the “ Forester,” 
might, we think, be largely introduced in the Assam forests. 
At present we believe these forests are demarcated by wooden 
posts and earthen mounds only. 

From the tabular statement given in the Appendix, it appears 
that there are 725 miles of artificially demarcated boundary 
lines, or about 1 mile to every 4 square miles of reserved and 
protected forest. Most of the reserved forests are large areas 
boimded on two or more sides by rivers or other natural 
boundaries. 

Only 58 offences against the forest law were brought into 
court during the year. Ten paragraphs of the report are 
devoted to describing these, but there is nothing particular to 
note except the small number of oftences compared with the 
large area of the forests. Tho Assamese ryots have a right, 
free of charge, to all the forest produce they require for their 
own use, except a few rejsorved trees, and tho area of tho forests 
and grazing grounds arc immensely in excess of the require- 
ments of the population at present. 

Fire protection was fairly successful, although it is stated that 
the year was an unfavourable one. Tho area attempted was in- 
creased by more than 2(> per cent, compared with tho prc\ ious 
year, and of this area 11 7,651 acres, 152^ square miles, or about 
73 i)er cent., were successfully protected at a cost of lis. 8,1)00 ; 
a little under lis. 59 per square mile. 

There is a miscah'ulation in tho average cost of fire protection 
for tho province. The average cost per acre is a little imder 
As. 1-6 instead of As. 3-4 as stated. At this latter rate the 
cost of the 97,651 acres protected would have been Rs. 20,344. 
This average for tho whole province has boon obtained from 
the sum of tho average^ in each of tho divisions, but as the 
area in each division is not tho same, this is, of course, wrong. 
Both the result obtained and tho cost, even thus corrected, 
compares unfavourably with many other provinces. 
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It is stated that “many year's experience has shown that 
the narrow belts of evergreen trees and scrub along *jhoras* 
running through the sAl forests are altogether unreliable, in fact 
useless, to keep fires out." These “ jhoras," however, might be 
made reliable and strengthened as fire lines at a very slight cost 
ly burning along them here and there. We believe uiat the 
dry nullahs in the Melghat, which are much less useful for fire 
protection than the Assam “ jhoras," are made use of in this 
way, and by their help fire lines are made at from two to three 
rupees a mile and even less. 

In provinces where grass is 'more valuable than in Assam^ 
a reduction in the cost of fire lines is attained by allowing 
villagers to cut the grass on the fire lines free of charge, and 
to graze their cattle along the exterior boundaries. 

The following recalls our school recollections of the Curfew 
kws : — 

the Khasia and Jaintia Hills Division the nature of the forests 
at Shillong and Riat-khara, all pine, and the carelessness of the in- 
habitants of these hills, rendered more effective measures than had 
been adopted in former years necessary.” 

• « « « • 

•‘The villages adjoining the forest were compelled to clear 25 
feet on each side of the village paths leading through the forests, and 
all grazing and wood cutting were prohibited in the Government 
forests from the 1st December to the 30th April. 

“ In addition to this orders were also issued that in the villages 
bo’-dering on the Government estate to west and south, no fire of 
any kind should be kindled out of doors between the Ist December 
and 80th April, without application being first made to, and sanction 
received from, the Deputy Commissioner or Extra Assistant Com- 
missioner, and without notice being given to the Forester; and that 
the latter should depute the forest guard nearest to the spot to 
watch the course of the fire thus kindled." 

It is well that the Forester who has to enforce these rules is 
on the North-east frontier and not on the North-west I 

An interesting account is given of the plantation work done 
during the year in each Division. An addition of 89 acres 
was made to the India rubber plantation at Charduar, which 
has now an area of 892 acres, and has cost Rs. 64,351 since 
it was first started in 1873. The Chief Commissioner wished 
to stop this experiment some two years ago on the grounds 
of expense, but he has now consented to allow its being ex** 
tended by 100 acres annually for the next two years. Rubber 
trees are found growing naturally along the Assam frontier, 
but so exceedingly scattered, that it is impossible to protect 
them from illegal tapping. The plantation was started wiA 
a view to stocking completely a compact area that could be 
properly looked after. These first experiments have, as e 
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matter of course, cost a good deal of monej* Everything had 
to be learned, as the wSdest statements v^ere made, even by 
recognized authorities, about the growth and yield of the rubber , 
plant. Mr. Mann has all along contended that the tree could 
fo ^own in the ordinary way in the ground. But many have 
hold that if so grown it will not 3 rield rubber in sufficient 
quantities to be profitable. The experiment at Charduar will, 
wore many years, decide this point, as some of the trees are 
now 10 years old and 50 feet in height. If a good yield of 
rubber is obtained, the artificial cultivation of the rubber plant 
will be a most paying investment, besides benefiting enormously 
the numerous industries in which rubber is used. The present 
supply is precarious, as it is decreasing every day, and it is well 
known that the rubber trees are fast disappearing owing to 
the way they are tapped by the natives. 

A most interesting account by Mr. Campbell, Assistant Con- 
servator in charge of the rubber plantation, of the experimental 
tapping of 50 fml grown rubber trees is given in the Appendix. 
The rubber obtained weighed when dry 214 seers, and sold for 
Bs. 434. These trees were tapiped somewhat lightly so that they 
might not sufier. It will be interesting to learn whether they 
recover, and, if so, in what time. If we are not mistaken some 
trees tapped experimentally in the Bengal forests under Mr. 
Gamble never recovered. But Mr. Campbell states that some 
of the trees he tapped had been already tapped 10 or 15 years 
previously, and that the yield from these was as good as from 
the previously untapped trees. It is to be hoped that this 
experiment will be continued, until it has been ascertained 
at what intervals rubber trees can be tapped without injury and 
what they yield when treated in this way. The prospects of 
rubber cultivation depend on the answer. 

Practically no timber works were carried on by the Depart- 
ment during the year, and this fact is explained in detail in 
16 naragraphs of the report. 

The quantity of produce removed by purchasers from the 
forests is steadily increasing, and its value amounted during the 
year to Rs. 2,20,316. Besides this, trees valued at Bs. 83,338 
were removed free of charge by the Assam Railway Company. 
Purchasers are now allowed to pay for trees they remove by 
instalments, the last instalment not being called for until the 
trees are actually sold to outside traders or removed beyond 
the authority of the Forest officer. This enables men of small 
capital to engage in the timber trade, and seems a very prac- 
tical arrangement. Encouragement of this sort to buyers is 
not common in the Government service. It is, however, what 
a private speculator wanting to sell to the best advantage 
would do. The right to collect rubber in the forests was 
leased as in the previous year, and brought in over Bs. 32,000. 
Over 9,000 maunds of rubber were exported from Assam, but 

2 B 
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half of this was said to have been brought from beyond our 
frontier. 

The area of forest land allotted for cultivation was 4,246 
acres, and Bs. 7,438 were credited to the Forest Department 
for the trees growing on this land. This is higher than in 
former years, being about Rs. 1-12-0 per acre, but is of course 
a very low rate for forest land. This is not, however, a loss 
but a gain, as the money thus paid is taken from the small 
capital available for the cultivation and opening out of the 
country. 

In its financial aspect the year is the most satisfactory hitherto 
recorded in the history of Assam forestry. Notwithstanding an 
increase of Ks. 6,500 in charges, the surplus profit in the operations 
of the year was Rs. 31,364 in excess of the highest surplus hitherto 
obtained, viz., that of the year 1875-76, when receipts were Bs. 
1,07,302 and charges Es. 61,884.*’ 

The Chief Commissioner praises the Conservator highly for 
his sctvices, and considers that the successful management of 
the Assam forests is entirely due to him. 

The Conservator criticises at some length the services of each 
Divisional officer, a practice we are glad to observe is being 
abandoned in most Provinces, but is dissatisfied with the work 
done by the majority. The scarcity of labour in Assam renders 
it very difficult to carry out operations in the forests ; and, per- 
haps, the unsatisfactory work is also, in part, due to the fact 
stated in paragraph 3 of the report that the direction of forest 
work, down to small details, is entirely done by the Conser- 
vator.” Officers cannot be expected to work well without a 
feeling of responsibility and a sense of being trusted to stimulate 
their zeal and spur them to actign. 


PUBLICATIONS AND MAPS RELATING TO FOREST 
ADMINISTRATION IN INDIA SENT TO THE 
EDINBURGH INTERNATIONAL FORESTRY 
EXHIBITION. 

Wb have received the list of admirably selected Publications 
and Maps relating to Forest Administration in India which 
have been sent to the Edinburgh International Forestry Exhibi- 
tion of 1884. The list of l)ooks comprises Mr. Brandis’ Forest 
Flora, Mr. Baden-Powell’s well known publications, and many 
others, besides a selection of reports on various subjects by many 
Forest officers. The maps are mostly those of the Forest Survey, 
regarding the operations of which a short account is appended 
to the list which we give in full as likely to interest our 
readers. 
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Notes on the System of Work adopted in the Forest Survey 

Department. 

The following extracts from the Annual Progress Beport of' 
the Sunerintenaent of Forest Surveys will explain the system ^ 
adopted when surveying forests in India : — 

Cmeral description of the work . — The work hitherto accomplished 
by the Forest Survey, differs from that ordinarily undertaken by the 
Imperial Survey Department, principally in that the ground is moun- 
tainous and forest-clad, such as would usually be surveyed by the 
Topographical Branch on the scale of I inch = 1 mile, based as a 
rule on triangulation only, the detail being sketched on the plane- 
table; and the scale and system of work adopted by the Forest Survey 
are more analogous to those employed in the Reveune Branch, which, 
generally speaking, is engaged in the survey of less rugged and more 
open conntry. The most densely-wooded tracts have been selected 
as forest reserves, and they are usually far from villages, and supplies 
and carriage are difficult to obtain. The survey is made on the com- 
paratively large scale of 4 inches s= I mile, and, to enable the maps 
to be fully utilized for the purpose of making valuation surveys and 
for the computation of the areas of compartments, as well as to en- 
able the densely -wooded ground to be readily recognized from the 
maps, it is necessary to show many details, such as small ravines and 
spurs, and to lay them down on the maps with accuracy. The first 
step is to extend the triangulation previously executed by the Im- 
pel ial Survey Department, so as to furnish the requisite number of 
fixed points for work on the larger scale. A network of traverses is 
then run over the ground, all important roads, paths, and stream 
beds being measured ; the traverses are connected with the trigono- 
metrical stations, and the numerical values of the traverse stations 
are calculated from them. In the case of plateaux or other level 
ground, traverses are run across the drainage, so as to give a sufficient 
number of fixed points for the guidance of the plane-lablers. The 
plane-table work is based on the trigonometrical and traverse stations. 
In hilly ground the positions of all important ridges and spurs are 
fixed by means of plane-table intersections at short intervals, and the 
beds of all important water-courbcs are chained, the chaining being 
connected with the trigonometrical or traverse stations, or witli points 
fixed by intersection on the plane-table. This wuik is done by Native 
Rub-Surveyors on pay varying from Rs. 8 to Rs. Si per mensem, 
three or four of them working under the direction of a European 
Surveyor, They then sketch in the ground between the measured 
elevations and depressions, and it is the business of the European 
Surveyor to check the accuracy and sufficiency of their measurements, 
and to complete the sketching in a correct and artistic manner. In 
order that it may be possible to distinguish at a glance on the field 
sheets the portions of ground which have been accurately surveyed 
from those which have merely been sketched, the features which have 
been laid down by chain measurement or by numerous intersections on 
the plane-table are shown on the field sheets in a different colour from 
the rest of the work. It is of great importance to have numerous local 
nemes correctly entered on the maps. On each field sheet is pasted a 



186 KJBLIOATIOSS, BTC-, BBLATIBO »0 BOBIST ADMINISTBATIOB. 

printed form in Tvhich tbe names within the area surveyed are entered 
by the plane-tabler both in English and in the Vernacular, reference 
being made by means of letters to the localities or features of the 
ground to which they relate. In order to furnish a large number of 
altitudes which are of so much importance for forest work, numerous 
observations are made iirith the aneroid barometer, and a printed 
form for the entry of the barometrical observations is pasted on to 
each field sheet. Each planc-tabler is also furnished with a sheet of 
tracing cloth, on which he records the nature of the forest grqwtli 
in such detail as is ordered from time to time. This work occupies a 
very short time, and, when it is intelligently done, it furnishes a very 
useful record. 

Method of executing Travereee . — Last year the method adopted in 
the preparation of fair drawings was described, and an account will 
now be given of the manner in which the traverses are executed. 
The use of the theodolite for traversing has been entirely abandoned, 
as it has been found that satisfactory results can be obtained with a 
much simpler instrument, consisting of a plane-table, sight rule and 
compass, the use of which was originally suggested to Major Bailey 
by General Walker. A circular card protractor of 12 inches diameter 
is pinned down on a plane-table ; on it is placed a 6 inches magnelio 
needle, and, to enable objects largely elevated or depressed to be 
observed, a fine thread is stretched between the central points of the 
tops of the vanes of the sight rule. The first step is to mark the 
position of the compass box upon the card protractor in such a 
manner as to eliminate the angle of variation of the magnetic needle 
and the angle of couvergency between the meridian of the origin of 
the surrey and that of the place where the instrument is being used. 
This is effected by setting up the table at a trigonouietrical station 
near the main camp, and laying the sight rule across it at the angle 
of inclination of one of the sides of a triangle, at the apex of which 
the table stands ; the top of the table is then moved round until the 
sight vane points down the line to the inclination of which the ruler 
has been laid, and when the compass needle reads zero the position 
of the compass box is marked on the card. It is manifest that the 
meridian line of the card protractor will then lie parallel to the 
meridian of the origin of the survey, and that if the table be set up 
during the courac of a traverse, with the compass box laid against 
the mark on the card, the same position of the meridian of the card will 
be maintained, and the readings will all give tho inclinations to the 
meridian of origin which are required for tho computations, no angu- 
lar correction being needed, such as must bo applied if a prisnintic 
compass were employed. Should the work extend to a very long 
distance from the origin, so that the angle of convorgcncy is much in- 
creased, it would bo necessary to mark a new position for the compass 
box from time to time, and in any case it is as well to correct tho 
position of the compass now and then, and by observation from a 
neighbouring trigonometrical station. The instrument is set up over 
each traverse station, and care is taken that tho reading at each end of 
the diameter along which tho ruler lies is the same, for it is then certain 
that the edge of the ruler passes over the centre of the card pro- 
tractor. Back and forward readings are taken between each pair of 
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traverse stations, and tlins there is a good oheclc on the record of 
angular measurements* The instrument is of course more cumbrous 
than an ordinary prismatic compass, but it has the following advan- 
tages over both tliis and the theodolite. It is much less expensive 
than the theodolite ; it is very strong, and, unless some of the parts 
are actually broken, it cannot get out of order ; while It is at least 
as quickly set up and used, and the use of it can be very quickly 
learnt by any Native of ordinary intelligence who can read and record 
figures* The long needle and large arc, together with the convent^ 
ence of being able to read at once the angles that are required for 
the computation, give it a great advantage over the prismatic com- 
pass, and the results obtained clearly show this. The arc is graduat- 
ed to quarter degrees, and if the edge of tiie ruler lies between 
two marks its position between them is estimated, and the mean of 
the back and forward readings is used in the computations. Daily, 
hourly, or local variations of the magnetic needle are of course to be 
encountered, but these are common to all instruments in which the 
magnetic needle ie depended on* The distances are measured with 
chains of different units (Gunter’s and 100 feet chains), and the 
measurements in feet are converted on the spot into links by means 
of a table, so that any error can be detected and the distance re- 
measured at once, if necessary* The mean of the two measurements 
is adopted as the true distance when working out the computations. 
To obviate errors due to the slope of the ground, a clinometer is used, 
and the distances arc corrected by means of a table before being 
entered in the computation sheets. The traverses often nin over very 
rough ground, such as the dry stony beds of mountain streams, and 
the slope is sometimes as much as SO*, but the average hypothenusal 
correction for lost year was only 4*1 per 1,000, the figures for Uid 
previous year being 4*7. The following extract from the field book 
will explain how it is kept 
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A further use is made of the instrutnent above described. Each 
traverser is furnished with a sheet showing the correct positions, on 
the scale of 4 inches =: 1 mile, of all the trigonometrical stations in 
the neighbourhood of his work ; and, after inspection of existing small 
scale maps, the lines that he has to traverse are roughly indicated for 
him on it, and he plots his work on this sheet by drawing the lines 
each time that he sets up the table. This system has three great 
advantages: — Ist^ the plot made on tho ground is a check against 
gross error, such as the reversal, tho inclination of a line ; 2ndf the 
traverser can at once see how his work progresses with reference to 
trigonometrical stations, and can without difficulty connect it with 
any that he may approach, and make sure that he will be able to close 
his work on a fixed point ; 3rd, it is easy to indicate to him before 
he goes out what is required of him. The whole of tho traversing is 
executed on the system above described. 

Method of preparing Fair Drawings.^Th^ fair sheets are drawn 
on bank post paper bound at their edges with cloth. Before the sheet 
is made over to the draughtsman, the graticule is projected by the aid 
of a brass frame perforated at the proper intervals, and the trigonome- 
trical stations are plotted. In each drawing table is inserted a pane 
of glass, below which is fixed a tin reflector to throw the light up- 
wards. The table is surrounded on three sides with curtains to keep 
out light from above. The fair sheet is laid on the table and the 
field sheets, which are drawn on bank post paper mounted on thin 
cloth, are passed under it and adjusted over the glass by means of 
the squares and trigonometrical stations, and the topographical detail 
is traced in ink directly from the field sheets. The drawing proceeds 
uninterruptedly, without any, intermediate tracing in pencil over on 
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ordiofiry tracing glass, without the use of black transfer paper, and 
without consideration of the position of the names, which are sub- 
sequently added in the following manner. A list of all the names 
which are to appear on the fair sheet is compiled from the field sheets 
—the names are given. Serial numbers are entered both on the list 
and in^the proper places on a sheet of tracing cloth drawn up to cor- 
respibnd with the fair drawing ; and the kind of type to be used is 
entered on the list opposite each name. The list thus prepared is 
made over to the type-printer^who sets up each name in succession, 
and prints it from four to six times on white paper. Beveral sets of 
names appear on each sheet of printing paper, the proper serial nnm« 
ber being written against each name, and the sheets are then sewn 
together and handed, with the list and the tracing cloth, to the man 
who is to attach the names to the fair drawing. This he does after 
the drawing is quite completed ; he selects the best impression of each 
name, cuts it out, and fastens the slip with gelatine in its proper 
place. He is guided to the locality by the number on the printing 
paper and the corresponding number on the tracing cloth, and he 
selects the exact spot for the name by reference to the field sheet. 
The edges of the slips are then scraped down, and if they appear too 
white the drawing is carried over their edges to the required extent. 
The fair drawing is then ready to be printed. The system here 
described has been found to answer very well, its great advantages 
being that while the topographical detail can be copied directly from 
the field sheet, and that thus small errors of copying which are un- 
avoidable under most other systems are not so readily incurred, the 
four men— <viz., the draughtsman, the list maker, the printer, and the 
man who attaches the names to the sheet — work quite independently 
of one another from the beginning to the end of the season, and no 
one man is delayed by having to wait for the completion of the work 
of another. 
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MESSRS. MACKENZIE LTALL AND CO.’S LIST OF 
PRICES CURRENT. 

Moulmein Teah. 


Square Timbers, 20 to 30 feet long, 

10 to 24 inches square, first class, Rs. 106 to 145 per ton of 50 cubic feet 
Square Timbers, 20 to 45 feet long, 

14 to 18 inches square,. 130 to 200 „ „ „ 

Second-class Timber, 85 to 06 „ „ m 

Planks, long lengths, first class, „ 120 to 146 », „ „ 

Furniture ^anks, 18 inches and up- 
wards, and 1 inch thick— good, ••• „ 130 to 170 „ „ „ 

8heathingBoards,i inch, double,.., „ 145 to 160 „ „ „ 

„ „ f inch,... ... I, 145 to 170 $§ n §$ 

Scantlings (of sizes) 75 to 160 „ 

Moulmein Cedar square timber, ... i, 05 to 70 „ 

Peemah {Lagtrttramia 

... ... •*. ••• ,, 60 to 05 „ 

American and Colonial Timber, 


Mahogany, 

Ash Oars 

8^ small, ) 

„ large, J 

Johore Teak Squares, 


••• 

•t* 


••• As. 0 per rapL foot of I inch thick, 
5i to 6 per foot. 

••• Rs. 70 to 110 per ton. 

... „ 60 to 05 „ 


Calcutta, 1st March^ 1884, 


MESSRS. CHURCHILL AND SIM’S WOOD CIRCU- 
LAR FOR MARCH 1884. 

Thb following quotations are taken from Messrs. Churchill and 
Sim’s Wood Circular, dated London, 4th March : — 

Babt India Teak. — Three cargoes have arrived during the 
month — two of them by steamships. The demand has oeen 
very limited ; prices have been maintained at £15 lOe. to £17 

K r load, but floating cargoes are not so saleable as previously, 
le quantity in the public docks is 2,400 loads. 

Mahogany. — The operations during the past month have 
been large, but althou^ the imports were heavy, the auction 
sales more than kept pace, conseq^uently Importei‘s’ stocks do 
not accumulate. Prices for small and crooked logs show a 
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further decline, but may now be considered to have rbached 
their minimum ; logs from good to larged dimensions, straight 
and sound, rule high with an unabated demand, prices Tary 
from bd, to %d, per foot superficial. 

Satxjtwood. — Porto Rico and St. Dominffo . — Supjplies of 
sizeable and figury logs are much wanted, and would sell readily 
at iigh prices. Bahama and Jamaica* — Sound, large-sized wood 
is the only description asked for. The price of East Indiji 
Satinwoocf is quoted at £6 to £8 per ton. 

Bbokt. — Ceylon and Bombay . — ^The stock of good wpodt is 
light, and sizeable, sound logs would command improve prices* 
Veylon £10 to £15 per ton. Bombay £8 to £10. 

WALNUT WOOD. — American Black . — Somewhat heavy arrivals 
have checked sales, prices for small and inferior logs being 
chiefly affected : prime, fresh logs of large sizes fairly maintain 
their value. 

Boxwood (Turkey) is quoted at £5 to £20 per ton. 





^UEI\1^ES 


AND 


pXTRACTS. 


Jabiuh (JEucalyptua rmrgimta) Timber. — ^The following table 
shows the results of experiments made by the late Captain Fer- 
guson, Harbour Master, Melbourne, on various kinds of timber, 
^eoimens of which) and the data, are in the Museum at the 
University, Melbourne : — 


LooaUty. 

Date when the pUe I 
was driven. | 

Description of 
Tlslber. 

H 

|l 

Presect thiclmess of 
pile at low water 
mark. 

Destruction of 
pile hgr woms. 

Sandridge Old Pier, Victoria, 

1862 

Stringy bark 

3 ft. 

Tin. 

5 in. 

2 in. in 8 years 

Portland Old Jetty „ 

1846 

Do. 

^ M 

11 » 

8 » 

8 in. in 14 „ 

Warmambool Old Jetty „ 

1849 

Do. 

11 » 

9 o 

• •• 

Eaten through 

Old Pier, Williamstown „ 

1862 

Blaegihn 


11 

9 » 

2 in. in 8 years 

Ditto „ 

1855 

Do, 

6„ 

11 », 

8 „ 

8 in. in 5 „ 

Sandridge Old Pier „ 

1861 

Do. 

10 „ 

15 „ 

18 „ 

2 in. in 6 „ 

Railway Pier „ 

1854 

Do. 

12 „ 

17 „ 

16 „ 

2 in in 6 „ 

Sandridge Old Pier „ 

1855 

White gum 

3 „ 

13 „ 

11 » 

2 in. in 7 „ 

Sandridge Railway Pier „ 

1654 

Do. 

12 „ 

17 „ 

16 „ 

2 in in 6 „ 

Caetoms Wharf, Geelong „ 

1852 

Do. 

7 „ 

8 „ 

6 » 

2 in. in 8 „ 

Old Jetty, Warmambool „ 

1849 

Blackwood 

11 

9 

• •• 

Eaten through 

Ditto M 

Black Squall, off Williams- 

1849 

Do. 

11 „ 

9 ,1 

• •• 

Eaten through 

town, 

1854 

Teak 

7 » 

Speci- 

mens 

4in.8q 

Riddled 

Railway Pier, 

River Wharf, Western Aus- 

1854 

W.A. Jarrah 

12 

8 in 

8 in. 

Untouched 

tralia, ^ 

1832 

Do. 

5„ 

10 „ 

10 „ 

Untonched 


The following analysis of Jarrah timber, made by Professor 
Abel, England, and furnished to the Company by the Honour- 
able P. B. Barlee, Colonial Secretary of western Australia, 
will show the valuable properties of the timber, which enable it 
to resist ^decay, and at the same time form a vegetable poison 
to insect life ; — 
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la aooordaaoe ^ainiotioas recalvad, 1 hava laa^e m 
qtialiia^ve aaalj'sis of saadty s|}6cinieaifl of the a 

view of ofat&ixiing frbm itrbheaaiclEil coaipoaitioa a^tod |Mpdfof 
the princijpla which' renders the timber impervious to the SbilicHi 
of dry rot, and proof against the attacks of the teredo nMiedte 
and the white ant. 

1 find that the duramen contains from 16 to )0 per cent# 
of an iEtstringent gum, somewhat resembhng the gumnkihD of 
commerce, sparingly soluble in aloohol^ but competeljr so in 
boiling distiUed Water. 

" Jjwn further analysis, this gum was found to oopisist almost 
entirety of colouring matter and a highly astringent Vegetable 
aoid, which may be termed ^ Jarrah-tannie-acid, ’ piastnnch as 
it possesses some of the oharaoteristics of tannic acid^ together 
with other relations peculiar to itself. 

i have failed to discover an alkaloid or organic base 
(although several different processes have been adopted), since, 
after the separation of the gum, albumen and oolonring matter, 
1 obtain nothing more than traces of saccharose and glucose 
with fatty matter, which in the present inquiry are of little or 
no importance. It is therefore evident that the active principle 
of the Jarrah is the powerfully astringent aoid, which, nnoom- 
bined with any base, is suspended in the gum, and thereby 
uniformly diffused throughout the tissues of the wood, in a thin 
section of which innumerable translucent particles of the gum 
may be seen by the aid of a small convex lens.’* 

The following is an extract from a communication forwarded 
to India, by H. E. Victor, Esq., C.E., of Perth, in reply to 
inquiries made by some gentlemen engaged in the carrying out 
of several large contracts for public works in Scinde, liaj put- 
ana, and Central India : — 

“ Undoubted authority is unanimous in declaring that the 
timber of the Jarrah under certain conditions is indestructible. 
His Excellency Governor Weld in a communication to Earl 
Kimberley on the subject of Jarrah for marine purposes, 
expresses himself to the same effect, his positive declaration 
being based on strict inquiry, and the collection of information 
from all sources likely in any way to set at rest doubt, and to 
introduce it to the woi^ld in its true character. Professor You 
Muller, the Government Botanical Director of Victoria, a 
gentleman well acquainted with the Jarrah, says — “ Its wood is 
indestructible, is attacked neither by chelura, teredo, nor ter- 
mites, and is therefore so much sought for jetties and other 
structures exposed to sea water. Vessels built with this timber 
have been enabled to do away with all copper plating. Jt is 
very strong, df a close grain, slightly oily, and resinous in its 
nature, works well, takes a fine finish, and is by shipbuiMere 
in Melbourne considered superior to oak, teak, or any other 
wood for their purpose. ’* ite Committee of Lloyd’s, under the 
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ttntfiiwitj^ af their Seoretaty, after the representations of his 
U^oaUenoT GKiyemor Weld, informed the JEarl of Kimberley 
jjhal they had determined to rank this timber with those named 
i$L line No. 8, Table A, attached to the Sooieties’ mlee for the 
CMinstmction and classification of ships. 

^ Among the facts arrived at by the Government of Western 
Australia, in submitting this timber for acknowledgment at 
Lloyd’s, are several of a ve^ interesting and valuable ^aracter. 
The Imperial Government Clerk of Works at Fremantle, speak- 
ing from twenty years’ experience and use of considerable quan- 
tities of this timber, says : — ‘ It is remarkably free from the 
action of nearly all the ordinary forms of decay incidental to 
woods in contact with or buried under ground, under water, at 
mortises or other joinings, in piles in sea jetties, and in planking 
sea-going vessels, without sheathing or other protection, it has 
proved sound and enduring to an extent which appears to denote 
exemption from decay, so far as evidence can be derived from 
observation on timber exposed for upwards of thirty years. I 
have recently taken up piles that were driven for a whaling 
jetty in the year 1834 or 1835, making a period of at least 
thirty-five years ; the timber is small, but perfectly sound 
and free from insects, although the place is swarming with 
teredo.’ 

“ I am well aware of the fact that the forests of India cannot 
supply the gradually increasing demand for sleepers, and hardly 
sufficient for renewals on the lines already constructed. With 
the present high price of iron, at which it is likely to stand for 
some time, the adoption of iron-pot sleepers would seriously 
affect the first cost of the proposed new lines ; so they must, for 
a time at least, he left out of the estimates. Under the circum- 
stances, I believe it worthy the consideration of the Government 
of India the establishment of an agency at Fremantle, under 
the direction and supervision of a qualified engineer officer, 
whose duties it would ho to correspond with the local ref)resen- 
tativea of the timber trade, arrange for contracts, see that all 
orders were fully up to specification in quantity and quality, to 
gradually collect a stock of scantlings most in demand on the 
works, certify and brand every piece of timber before shipment, 
seeing it was properly seasoned, and arranging for its despatch to 
India. The saving on such a system would be enormous, directly 
as well as indirectly. The cost for the construction of storage, 
godowns, and yards would not exceed Es. 50,000 ; floating stock, 
value about Es. 150,000 ; and expenses of agency not more than 
Rs. 20,000 rupees per annum ; the quantity annually despatched 
being up to a million narrow gauge sleepers, and the same num- 
ber of cubic feet of timber of all sizes, of the locsal value of say 
£ 100 , 000 . 

‘‘ The purposes to which Jarrah timber may be applied are 
innumerable : it fills the place where sal and teak could not bo 
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admitted, as ‘Well as where they are used ; and nd the material can 
be supplied at a price somewhat less than the timbers named^ii^ 
the log, and at half their pice in scantling, it should be empllp;^d 
where hitherto timber has been considered undesirable^for ^ 
instance, in sea-facing, dock-lining, landing-stages, break«^aters, ^ 
and beacons ; kerbs, road-paving, block-flooring, weather-board- 
ing, and wainscot-partitions ; wallings, ceilings, and roof-oover- 
ings. As a substitute for the roo&ig usually constructed in 
India, I believe shingling with Jarrah only requires to be known 
to be appreciated. At a distance these shingles might be mis- 
taken for grey slates, they lie so close ana regularly ; thin as 
they are, they make a remarkably cool roof, and when once set 
require little or no repairs for years. I have seen here, where 
many roofs are of this material, houses that hav6 not cost £1 in 
roof repairs for twenty-five years. Thejr are water-tight in 
the heaviest downpour, and are not shifted in a hurricane. 
Their lightness admits of a considerable saving in the roof 
framing. The saw bench room fit the Bockingham mills is 
32 feet span. The heaviefirf; timbers are only 6' x 2', the rafters 
18 inches apart, and the principals 6 feet. With all these 
advantages shingles do not readily catch fire : burning charcoal 
thrown on them chars a hole, but does not flame them. It is 
one of the most uninflammable timbers I am acquainted with* 
The shingles, as supplied from the mills, are 24'' x X 
weight less than 1 lb. each, are laid with an overlap of 
1 fl inche*^, run about 450 to a square, are hung with French 
wire nails on sawn battens, the pitch of the roof being 45 
degrees. I would strongly recommend that they receive a 
fair trial, as I feel sure they would become popular .” — Timber 
Trades Journal, 


Genebal Meeting of Agrtcultural and Horticultural 
Society of India. — The following extracts from the report of 
the ordinary General Meeting of the Agricultural and Horti- 
cultural Society of India will be found interesting to our 
readers : — 

Marsdenia tenacissima, — Oapt. Pogson, writing from Dehra 
Diin on the 29th January, says — “ I have the pleasure to 
forward sample of a valuable fibre, the produce of a creeping 
plant which grow's in the Terai forests of the Ddn. The 
Goorkhas, who are much given to shooting and fishing, make 
their fishing lines with this fibre, a pretty good proof of its 
strength.” Capt. Pogson further kindly promises to try and 
obtain seeds and plants of the creeper for the Society. The 
Secretary stated that this fibre (Marsdenia tenaeissima^ attract- 
ed the attention of the Society as far back as 1844, and in the 
Journal for that year a report of trials made with it, amongst 
other fibres, may be found. 
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'die pFesi^t annaiHioed the4ei|ith >of tm bm 
ibiflM «lomber of the So^etjr^ ibe Bev. T. A. G. Mrmmger^ 
ICA.^ Honorary Member of ^ Agri^Hertionltwral Sociely (rf 
IndBa) and of the Punjab. He was elected a Member jn 1451^ 
BUd an Ifonorary Member in 1S66. Bis Manual of 'Gbrden- 
iixg fbr Bengal ■axrl Upper India, which has been 
ibree editions, and is deseiTedly the most popular bocxk on Indian 
Gardening, has made his name familiar to almost every £nro« 

S sn in Inclia. He died on the l&th tianuary, aged 72^ at 
arren Lodge, Edmonton. 


Silos in Bengal.— K sample of Ensilage made by Dr. Qreen* 
hill at his farm in Darjeeung strongly attracted the attention 
of the members present, the sample was mostly made up of 
lUana lumrians, a fodder plant native of Guatemala, introduced 
by the Society in 18T7. This grass, which is extremely succu- 
lent and juicy, has preserved its properties in the silo, and after 
four months from wie date of being out, appears as palatable 
as the freshly cut grass to cattle. 

Dr. Greenhill’s silo, though so efl&cacious, was an extremely 
simple and inexpensive one. A disused hut was unroofed, its 
walls carefully plastered or lipo’d ” and was a ready ipade 
silo to hand. 400 maunds of green fodder were filled in ; about 
500 maunds being first put in, well trampled and heavily 
weighted on the top, and in a few days the contents had set- 
tled down to about half its original height, the silo was then 
opened, another 200 maunds filled in, and again heavily weight- 
ed ; a thick layer of earth ‘‘lipo’d” over, keeping the Ensilage 
air-tight. As stated above the silo was then left for four 
months, and on its being opened for use, all but a very small 
quantity was found in a thoroughly sound condition, the little 
Wat there was damaged was due to some slight obstruction 
having met a corner board and thus preventing its settling 
down. The great success that has met Dr. Ureenhiirs first 
trial has encouraged him to make a much larger silo for next 


season. 

A silo made by General Wilkinson at Fort William was also an 
unqualified success. General Wilkinson’s memo, is transferred 
to the Journal, as it is considered desirable to place on record 
for future reference all facts connected with what be term- 
ed the pioneer Silos of Bengal, if not of India. Grreat hopes 
may he entertained of silos and Ensilage solving the difficulty 
which have hitherto met all attempts to reform Indian Agri- 
culture at the outset, vis., the poverty of the cattle. 


A large ’and handsome portfolio, containing the Forest Flora 
of South Australia, in three parts, by J. E. Brown, F.L.8., 
presented by H. E. Scott, Esq., Commissioner for South 
Australia, Calcutta International Exhibition. This very hand- 
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some preBentation was macb admirod ; the Ulnsta^atiims ax^e falL 
size and beautifully tinted. The becrt thanks of the Sookiii! 
^as voted to the donor. 

Tbb ^AtBTTt.*~The walnut is a tree that may be eonaideved' 
as< one producing fancy wood) it being mostly used by cahins^ 
makers. The ppply of walnut is certainly very limited ; ik hfr 
only procured in small lots at a time, and is found growing all 
over the country. It is usually obtained mixed up with oilier 
kinds of timber, but it is very difficult to get it free from ehlJbee^ 
which make the timber practically of no use^ Amongst a doaen 
treea it very often happens that not more than one may be oC 
real use, which makes the wood very valuable, although it nuqK^ 
have b^n bought at a very low prices The timber 6mm 
America has largely tidLen the place of our home^^grown tveefl^ 
and the foreign importations are very often sttpenor in poM 
of quality. 

idthough it does not attain a great height, it sometimes jgrown 
to a prod^ous size. There is mten mu^ difficulty expenenoed 
in the measuring of this tree, as it is often badly idiaped in its 
growth, owing to its large boughs. The colour of the heariwooA 
is dark, and is much prized by the cabinet-maker for fancy 
work. It is hard, and is one of the most durable of our home- 
grown timbers. It is nevertheless a wood that ^ easily 
worked. It is well to have those trees that are free from shakes 
cut up into boards from half an inch and upwards; and, 
although it is not procured in long lengths, this is very little 
objection, as for cabinet work lengths do not much matter. 
Although foreign fancy woods have taken the place, to a con- 
siderable extent, of our walnut, it is still a popular wood, and 
walnut furniture is much valued. It is a wood that takes a 
long time to season, but when thoroughly dry is not liable to 
shrink or warp by heat or moisture. It has also this properiy, 
that it will not corrode iron when in contact with it, as oak and 
some other hardwoods do. 

One of the most important outlets for walnut, in addition to 
cabinet-making, is for the purpose of making gun-stocks. ^ It is 
the favourite wood for this work, and large quantities of it are 
consumed in the gun manufacturing towns. The sapwood, which 
is easily distinguished by its whiteness, is quite valueless, as it 
very speedily goes to decay, and for a fine vein or figure the 
nearer the root the better. The walnut does not now occupy the 
position as a timber that it used to do in former times, and it is 
not sought after to any great extent by the timber merchant ; it 
does not, therefore, receive great attention generally in the saw- 

• Ai the walnut is oommon in HiU ForeBti of Nort^m India, wa give 
the notes regarding it from the papers on the Conrersion of SDgltah Tunber m 

the « Timber Trades JonniA**— ‘[r-D ] 
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mill, and although for good boards a high price can be obtained 
fiDhi the cabinet-makers, it is frequently a source 6f loss, so 
rare are trees of any size found free from shakes, in ‘which base 
it has to be out up and sold as slabs. In addition to its liability 
to shakes, it sometimes opens out very inferior in the heart, 
although externally looking sound ; especially is this the case 
lyith old trees, they often being found decayed and unfit for use. 


Dubability of Timber. — Beneath the foundation of Savoy 
Place, London, oak, elm, beech and chestnut piles and planks 
were found in a state of perfect preservation, after having been 
there for 6f50 years. While taking down the old walls of Tun- 
bridge Castle, Kent, there was found in the middle of a thick 
stone wall a timber curve, which had been enclosed for 700 years. 
Some timber of an old bridge was discovered while digging for 
the foundations of a house at Ditton Park, Windsor, which an- 
cient records incline us to believe were placed there prior to 
the year 1896. The durability of timber out of CTOunci is even 
greater still. The roof of the basilica of St. raul, at Rome, 
was framed in the year 818 ; and now, after more than a thou- 
sand years, it is still sound, and the original cypress wood doors 
of the same building were in use more than 600 years . — Timber 
Tfodee Journal, 


The Iitternational Forestry Exhibition. — The committee 
are now in po<^'5C•S‘!^ion of the details of the contributions they 
may expect to receive irom India. The general Government 
collection will embrace first a series of forest maps, prepared at 
the Forest Scliool at Delira Diin, which show the progress that 
has been made in the last fifteen years in the demarcation of 
forest reserves, and surveys of the Himalayan and other hill 
tracts ; secondly, an index collection of 800 varieties of the differ- 
ent timber trees found in India. Besidi's this each Local Govern- 
ment will contribute any remarkable forest products peculiar to 
their respective provinces. From the Exhibition which is to be 
held in Traoranoore in April, His Highness the Maharajah premoses 
to pass on the collections specially pertaining to forestry. There 
are many specimens of Indian furniture and carved wood in 
this country, which the owners have intimated their willingness 
to send for the purposes of the Exhibition, and the planters of 
tea, coffee, cocoa, cinchona, &c., in India and Ceylon, propose 
to send samples of the produce of their estates. By these com- 
bined efforts, we may expect that the Indian Court, the charge 
of which has been entrusted to a special Commissioner, will 
contain a fitting representative collection of the forest wealth of 
our Eastern Empire .— Tiodee Journal, 
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SANDAL. 

Smtahm album occurs iii Mysore mora or less alsundantly all 
over the plateau, rarely outside it: rainfall limits of 80 and 
50 inches, and elevations above 2,000 and below 4,000 feet. 
Qeographidally its area of distribution may be divided into 
three tracts : — 

The western Sandal sone. 

2nd. The central scrubs. 

3rd. The hill forests. 

Ist. The western zone of low forest is a well marked tract, 
eastward of and over-lapping the coffee and (more south) the teak 
zone. It is limited on the west directly by a rainfall too heavy 
for Sandal ; and indirectly, by the jungle fires which increase in 
se\erity, going west, with the increased growth of grass result- 
ing from the increased rainfall. This zone is limited, on the east, 
by a rainfall tailing down to 25 inches. Sandal is absent in 
the dry north contr^ portion of Mysore, where the rainfall does 
not exceed 20 inches. 

2nd. The stretches of dry scrubby forests, situated generally 
on poor gravelly soils, but sometimes on rich deep loams, which 
are found in the central and eastern portions of the plateau. 
The Sandal here is often abundant, there being little grass and 
light fires ; but it is of the poorest quality. Where these scrubs 
are cultivated or much used for grazing, Sandal disappears 
entirely. 

3rd, The ranges of gneiss hills which occur throughout the 
Mysore country, hills which in height rarely exceed LOGO 
feet, and occur sometimes isolated, but usually in ill-denned 
ranges, running north and south. Many of these HUs are 
rounded masses of solid granite, off’ which the tropical rain 
rushes as from the pent roof of a house, to the great benefit of 
the country around Ihe hills. Suppose, for example, the area of 
a series of valleys is equal to that of the massive rocky portion 
of the hills, mvve have then a doubling of the rainfall for these 
valleys, a nd of course a marked improvement in the appearance 
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of forest vegetation. These hill forests are characterized 
patches of nearly evergreen high timber forests, but also by bad 
grass and bad fires. 

Speaking generally the Sandal in the central bill forests of 
Mysore is of good quality, but natural reproduction is often 
entirely suppressed W the severity of the forest fires. A re- 
markable instance of this occurs in the Modgerri State forest, 
situated 60 miles north of Bangalore, where, over an area of 27 
square miles, Sandal is entirely excluded by severe annual fires. 
In the village grazing lands bordering this forest, where the 
grazing prevents fires, Sandal is abundant, especially in situations 
where there is also protection from cattle, such as clumps of 
thorns. Again, among the hills generally some fine specimens 
of Sandal are often observed growing in clefts of bare granite-like 
fig trees ; in situations where there is too little surface soil 
for grass to grow, and where consequently the Sandal is out of 
the reach of fire. On the summits of the higher hills Sandal 
benefits by the temperate equable climate which characterizes 
slight elevations above the plateau ; at lower elevation^ among 
the hill ranges Sandal profits by the extra rainfall resulting 
from the rush of water otF the bare hills. Sandal from the 
central hill forests of Mysore is little inferior in quality to that 
from the regular Sandal zone of the west, but it is less abundant 
owing to a less easy reproduction. 

II, Requirements as to climate . — ^Tho temperature of the 
western Sandal zone differs little from that of Bangalore. The 
northern portion of this zone is slightly lower in elevation ; the 
central portion bordering the coffee districts of Nagor and 
Manzerabad is the same elevation as Bangalore ; the southern 
portion bordering the leak forests nearly 1,000 feet lower. The 
central portion of tlie wt^stern Sandal zone ha's a general eleva- 
tion of 3,000 feet, and a climate a few degrees cooler than 
that of Bangalore. The northern and southern portions of the 
Bandal zone have a temperature very little helow that of Ban- 
galore, because although nearly 1,000 feet lower in elevation 
they lie nearer the edge of the plateau, the ocean, and the pre- 
vailing south-west winds. Being nearer, the south-west mon- 
soon lowers the temperature markedly from June to September. 
Being nearer the ocean and the edge of the plateau gives them 
the benefit of the sea breeze which alternates daily, after sun- 
down, with the hot wind from the north-east, during the months 
of March, April and May. The mean temperature of the central 
hill forests varies within small limits according to elevation. 
With rare exceptions, the elevation of the lowest valley does not 
fall helow 2,000 feet, nor the highest hill exceed 4,000 feet. 
The valleys at the lowest limit have a mean temperature of 6 or 
8 degrees Fah. above that of Bangalore, and the climate is 
relatively brusquer, hot winds prevailing by day with cold nights 
from the downpour of 6old air from the .hill tops. The fiiUs 
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have a climate more equable than that of Bangalore, the warm 
land-heated wind by day being cooled by expansion as it rushes 
up the hill sides, and the usually still night air (chilled by radia- 
tion) flowing off on all sides as fast as it cools. The mean tem- 
perature of the hill tops is, according to elevation, at the rate of ' 
about one degree Fah. Jower for every 150 feet of rise above the 
level of the plateau. This, I am aware, is double the usual fall 
of temperature assigned for a similar elevation, but it is derived 
from observations taken on the Bakabudens, Nandidrdg, B&m- 
andrdg and Devaraiyadriig hills. It is well known that the 
fall in temperature on ascending isolated hills is far greater 
than that between two plateaux at different elevations* The 
difference in mean temperature between Madras and Bangalore, 
for instance, two places situated on plains, one at 3,000 feet 
elevation and the other at sea level, is 9® Fah., or one degree 
per 300 feet elevation. But the difference between the mean 
temperature of Bangalore and that of a well known hill top 
(Nandidriig) near Bangalore, and 1,800 feet above Bangalore, 
is 12®, which equals a fall of one degree in mean temperature per 
150 feet of elevation* 

In the third Sandal tl*act, the flat scrubs, the climate is that 
of Bangalore, allowing for a slight rise of temperature, as the 
elevation falls from 3,000 feet to 2,000 feet. The following is 
a description of the climate of Bangalore, extracted from the 
Gazetteer of Mysore, from Blanford’s Meteorology, and from 
various notes in my possession. 

Climate of Bangalore — Temperature , — The mean temperature 
is 73", the mean daily range (Puckle’s tables) 15°, varying from 
12" in July to 20° in February, though it is probable that these 
last figures are somewhat too low. Between the wet and dry 
bulbs of the thermometer (at 3-30 r.M. the hottest time of the day) 
the juean difference \aries from 18" in March to 9" from July 
to October. The mean monthly maximum varies from 88° in 
April to 75" ill December. From August to October, the three 
wettest months, the mean maximum is 79". The mean monthly 
minimum varies from 59° in January to 70° in April : that of 
the three wettest months is 66°. The following table, compiled 
from Blanford’s Indian Meteorologist, from Puckle’s tables, 
and from the Mysore Gazetteer, gi\es averages of temperature, 
of range, of humidity and of rainfall for each month of the year. 
By * range’ is to be understood the average variation of tem- 
perature within the 24 hours, by humiditv or dryness of air the 
average difference between the wet and dry bulbs of the thermo- 
meter at 3-30, which is taken as the maximum temperature of 
the day : — 


• The dimination of temperatare due to increased elevation ia even inore 
marked at A jmere in Rajputana, where there is a fall of about one degree Fah. 
for every 100 feet of riee.— [Ed ]. 
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Mean tern- 
perainre. 

Dinmal 

range. 

Bainfall. 

D^neaa 
of air. 

January, 

• •a 

67*4 

18 


18 

February, 

• •a 

70*8 

20 


16 

March, 

• •• 

77*4 

20 

1*25 

IS 

April, 


80*4 

18 

1*42 

17 

Sfey, ... 


78*5 

18 

8*89 

14 

June, 


75-1 

15 

3-97 

11 

July,... 


72-4 

12 

4*10 

10 

August, 

aa* 

72*2 

13 

5-84 

9 

September, 

aaa 

72-8 

14 

5*95 

9 

October, 

• a* 

73*4 

12 

707 

9 

Korember, 


70-7 

18 

1*05 

10 

December, 

... 1 

67*3 

15 

0*58 

10 

Yearly average, 


73-2 

15 

35* 

12 


The regular south-west monsoon blows from June to Sep- 
tember, both months inclusive, and gives an average rainfall of 
23*75 inches. The north-east monsoon prevails more or less 
throughout the rest of ^ the year. October is the wettest month 
of the year, with ligh*t variable winds (at Ooty the north-east 
monsoon is considered to set in about the middle of October). 
In November there is little wind, but it gradually draws round 
to the north-east. October with 7 inches of rain and November 
with 1 inch finish the regular rains. From December to the 
end of April, both months included, is the settled dry season, 
producing only 3*39 inches, and this in variable tropical showers. 
The wina blows from the nortb-ea‘^t strongly during the day ; 
the nights are still or with light airs ; but a strong south-west 
current continues to blow intermittently at night, in the upper 
atmosphere, although it is scarcely felt at Bangalore. There is 
little wind in May, and the rainfall is usually confined to a few 
thunder showers, but the south-west monsoon sets in during the 
month, (generally quite at the end, but sometimes earlier,) and 
this fact, together with cyclonic falls of sometimes as much as 
16 inches, give an average rainfall, equal on paper, to that of 
a month during the regular rains. But nothing more than a 
few showers caA be depended upon in May, and the spring time 
of the year for vegetetion in Mysore is the month of June, 
when, as will be seen from a reference to the table, the temper- 
ature, range, and dryness of the air fall, almost at once, from 
their hot weather maxima to the average for the year. But 
the rainfall, it will be observed, is considerably below the average 
for the wet months, and herein lies a great obstacle to the suc- 
cess of artificial sowingls and plantings, and also to natural 
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r^roduotion over the greater part of Mysore. In western 
Mysore, within the Sandal zone, where the total rainfall does 
not exceed that of Bangalore, but where the early rai&s are the 
more copious, natural reproduction is observably better. ^ 

Alternation of Seasons , — Frost in Mysore is unknown 5 rarely, 
and in certain situatiohs, minimum air readings of the thermo- 
meter have been obtained as low as 82^ Fah., but this is purely 
a meteorological curiosity ; and similarly, an honest shade 
temperature of 100^ Fah. is phenomenal. Looking at the table, 
it will be seen that the marked characteristic of the climate of 
Mysore is its equability, and for vegetation this equabiliir is 
even more marked, since as there is no rain in the cold weather, 
the increased heat of the sun more than makes up for the slightly 
lower air temperature. Hence, for vegetation, the only Ster- 
nation of season is from the dry to the wet season. 

Sandal is a decided evergreen, and always shows its best 
growth in situations where the climate is most equable, or 
where there is a moderate supply of sub-soil moisture through- 
out the year. These conditions are found in Western Mysore, 
in the hills of Central Mysore, and everywhere in irrigated 
or watered gardens where there is moderate shade and moisture. 
Briefly, it may be stated, that Sandal reouires an equable climate, 
with a rainfall of about 40 inches, ana a mean temperature of 
about 74®, also, probably, some elevation and the full actinic 
force of a tropical sun. 

Soil . — Sandal will grow on any soil, except the most tena- 
cious and undrained, where in fact almost any tree would fail. 
The finest specimen of a Sandal tree I have ever seen felled, 
was growing on a sandy bank, by the side of a river, in the 
western Sandal country. Sandal occurs rarely, and then only 
when there is sub-soil moisture and drainage, along the banks 
of the Kabani and other streams which traverse the teak zone 
of south-west Mysore. There the soil is a stilF vegetable clay, 
very like what is known as black cotton soil. Sandal again 
may be often observed growing on the dams of tanks made of 
a similar tenacious black clay taken from the tank bod. But 
Sandal delights in a mixed loose soil, such as that which has 
crumbled down from old forts, and such as occurs in the sites of 
decayed towns, as at Halebid and other places. There are no 
soils in Mysore which contain more than a small proportion of 
lime, but it is probable, from the fact that Sandal grows on all 
open soils in Mysore, that it would not refuse to accon^ 
modato itself to a calcareous soil. Where there is sub-soil 
moisture or in a very equable climate, as on hill tops, Sandal 
will grow in shallow soils or amongst the clefts of granite 
rocks. Indeed it shows a far better growth in such positions 
than among the deep, rich, but dry, loams of the plain country. 
All the soilB in Mysore show a large percentage of iron, and 
possibly iron may be necessary for the full devdopment of the 
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olwracteristio scent of Sandal. And here it may be remarked 
that experience in no way bears out the assertion that the best 
scented specimens of Sandal are from the most sterile situations. 
Taking two billots of small size, one say from the p’avelly 
scrub forests, and another from either the western Sandal zone 
or the central hill forests, the first would be richer in essential 
oil, bec^se, to become the same size as the second, it would 
have to be much older. Also the scrub tree would be probably 
hollow and very knotty, and knots are always dark, full of 
heartwood deposit and of essential oil. Thus, weight for weight, 
the scrub tree might show more oil and fragrance, but taking 
equal ages the scrub tree would be of far less value than the 
larger sound tree grown under conditions of soil and climate- 
more suited to Sandal. A few years ago I received a specimen 
of Sandal from the Nizam’s Railway forests, the heartwood of 
which was quite devoid of scent. There is a great similarity 
of soils in Southern India, and it is probable that the absence of 
scent in the Nizam’s specimen of Sandal is due solely to a dif- 
ference of climate. I can recall Major van Someren having 
mentioned some years ago that he had seen Sandal flourishing 
in some gardens at Surat, but that the wood was scentless and 
worthless.* Sandal trees may be observed occasionally in gar- 
dens and hedges, all over the peninsula of Southern India, In 
South Canara it grows in some quantity, and of good scent, 
down to very nearly sea level. The artificial rearing of Sandal 
for plani ing has shown that humus, or decaying vegetable mat- 
ter of some sort, is absolutely necessary to Sand^ during the 
first year of its growtli, vhik^ in the nursery beds. If planted 
out aflorwards on the red loams and lateritic gravels, with 
scarcely a trace of Acgotablo soil, on which Casuarina grows so 
well, Sandal looks star^ed. And again it has been noticed that 
it is easier to plant Sandal amongst grown np Ca'^uarina than on 
a bare soil, and in forcnt tliaii in the open. There are some 
good specimens of artificially planted Sandal growing in the 
yard of the Sandal depot at Hunsnr on old tan pits. I have 
seen it stated that the I)nich in Java plant Lantana on barren 
coffee land, which the Lantana enriche'^ by its property of ra- 
pidly forming humu*-. Lantana one of the few trees or 
shrubs in the dry climate of Mysore, which form a vegetable 
deposit akin to humus, and nowhere is there a more striking 
natural reproduction of Sandal than in the Lantana hedges 
which are so common round the grounds of houses at Banga- 
lore. In Coorg and Wynad the introduced Lantana has be- 


• We can predicate the same for Sandal at Poona, where the tree grows vigor- 
onsly, and even reproduces itself naturally in abandonee in hedges and gardens 
on black cotton soil. In the Nimar District of the Central Provinces, Sandal has 
become all but snb-spontaneons in one locality in the hills south>west of the fort of 
Asirgarh, but, as far as we know, only the wood of the root is scented.— [E d.] 
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come a pestilent weed. Last year Mr. Dickinson, the Forest 
Officer in Coorg, obtained some good results from sowing Sandid 
amongst Lantana. All these facts point to the conclusion 
that a soil which contains humus or decaying vegetable matter is.^ 
essential to the natural reproduction and good growth of Sandal.* 
Again, the shade of'Oasuarina, and its carpet-like accumula* 
tion of stalks on the ground, destrc^ grass and are hurtfid 
to most vegetation ; but self-sown Sandal can bo observed 

S rowing under Casuarina in gardens at Bangalore and abun- 
antly (in a few places where the trees are old enough to have 
formed humus) in the Government Casuarina plantations to the 
east of Bangalore. 

The most common soils in Mysore are loams varying in 
colour from a deep chocolate red to a neutral grey. Generally 
speaking, the deeper those loams are in colour the richer are 
they in iron and tne other mineral food constituents of vegeta- 
tion. The subjacent rock all over the country is gneiss, usually 
with the mica more or less replaced by hornblende. In ^e south 
the gneiss becomes porphyritic with embedded crystals of a pink 
felspar. Gneiss may be witnessed in all stages of disintegration ; 
first, the gneiss with the felspar decomposing in dtu, then crumb- 
ling schists, and — when these schists are washed down and de- 
posited by alluvial action — rolling downs of ever-varying loams 
and long stretches of barren gravels. The hills are composed 
sometimes of immense masses of solid gneiss, at other times of 
boulders and granite pebbles of all sizes. 

In the western Sandal zone, loams, black clays, schists and 
gravels occur ; and Sandal flourishes wherever it is permitted 
by grazing and fires, but agriculture usually restricts Sandal 
to the inferior soils. In the central hill forests Sandal may 
bo observed growing on almost bare granite, provided there 
be a little humus to cherish its seedling life, and in the valleys 
on broken stone and thinly spread soils washed down from above. 
Among the central hill forests, where the early rains are light 
and often uncertain, it may be imagined that the hygroscopi- 
city of humus is a necessity for the reproduction of Sandal. In 
the scrub forests which sometimes flank the hills and sometimes 
form long stretches by themselves, Sandal accommodates itself to 
miserable soils of gravel and light grey loams ; the solo virtue 
of these soils being that they are usually loose at the surface 
and sometimes deep. There Sandal is the only tree which is 
specifically valuable, and the treatment of the forest should be 


* In the Banka Barda nursery, Bhaonargarh Reserve, Betnl District, Central 
Provinces, Colonel Doveton, Conservator of Forests, found Sandal seedliuga 
growing as a root-parasite on the wild date-palm {Phetnix tylveatris) ; and such 
seedlings were more vigorous than others rooted independently in Uie soil. It 
would be interesting to enquire whether the greater success of Sandal seedlings in 
hedges and amongst trees than out in the bare open is not to some extent dne to 
the peculiar habit noticed by Colonel Doveton.— [K d.J. 
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thM of fegukr ooppice-under-standard* These scrubs, carefully 
coppiced, yield good fuel, and the Sandal forms naturally better 
standards than most of the associated trees. 

North and east of Bangalore there is a series of laterite hills. 
Amoi^ these and the derived soils where Casuarina grows so 
well, S^dal is extremely rare at present. 

Itooality — Elevation ^ — ^There is a specimen of Sandal now in 
the Bangalore Museum sent by me from amongst several found 

f rowing on the banks of the Cauvery, at an elevation of only 
,200 feet. The growth of these trees — ^thin and straggling, 
suggests at once that Sandal is here in a climate too hot for it, 
and that it is on the verge of its natural habitat. But, contrary 
to what I had supposed, the heartwood of these trees presented 
an ordinary appearance, and did not appear to be deficient in 
scent. Growing on the banks of the Cauvery these trees had the 
benefit of both a sandy open soil and of sub-soil moisture from the 
Cauvery which is never quite dry. 1,200 feet above the sea is 
the lowest elevation of any portion of Mysore territory. I have 
not observed Sandal in Mysore growing more than a few feet 
above 4,000 feet, but the localities above 4,000 feet in Mysore 
are so very few, that there is scarcely an opportunity of judging 
whether Sandal would not grow well at higher elevations. 
Natural grown Sandal is absent from the top of Nandidriig, 
where both shade and moisture abound, the average elevation 
there being 4,700 feet. There are some fine specimens of Sandal 
growing on almost bare granite on the top of D^varaiyadriig at 
an elevation of 4,000 feet, D4varaiyadnig being the oldest fire 
protected forest in Mysore. The limits in Mysore within which 
the tree may he observed in perfect growth are between 2,000 
and 3,300 foot for the plains, and 2,000 and 4,000 feet for the 
hills. 1 should consider that, except in very exposed situations, 
Sandal would grow up to 5,000 feet with probably some increase 
in the density and scent of tlic wood grown at this elevation. 

Aspect , — In a country so near the equator there is little to 
notice under aspect, but a northern aspect would be slightly drier 
and warmer than a southern. 

Gradient and Configuratwn , — As already mentioned, Sandal 
shows no preference with regard to gradient : in the central hill 
forests Sandal is found in the most precipitous localities, in the 
western Sandal zone on nearly flat plains. 

Dimensions attainable , — The largest tree I have met with 
measured 8 feet in girth, and gave tons of heartwood when 
cut down. This is the tree mentioned already as growing on the 
sandy bank of a river. This river was the Hemavati, and the 
tree occurred in about the centre of the western Sandal zone. 
Even larger trees than this are occasionally met with, but they 
are extremely rare. The finest specimens of Sandal come 
usually from the western Sandal zone, but even here specimens 
yielding heartwood above a foot in diameter are scarce. From 
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the central hill forests it is rare to get trees with heartwood 
over 10 inches in diameter, and from the scrubs over 6 inches in 
diameter. 

As regards height, Sandal grown in the open, in hedgerows or 
over scrub is always a low tree, the average length of bote not 
being more than from 12 to 15 feet. There is nttle heartwood 
in the branches, as they divide rapidly to form the bushy bead 
which characterizes Sandal. Associated with other trees Sandal 
runs up into long poles, and clean straight pieces of small 
timber 50 and 60 feet in length, a great contrast to its or- 
dinary stunted looking growth in the open. As regards the 
total height of the ordinary tree grown in the open, 40 feet 
may be taken as the maximum, and 20 feet as the average. 
But in some scrub jungles the average total height is not 
above 12 feet. 

IV. Habit . — Sandal may be often observed forking close to 
the ground. Trees from root shoots, such as those in the circle 
of suckers, which come up where a Sandal root has been stubbed 
out, are more liable to divide close to the ground than seedling 
trees. The average and maximum length of trunk have been 
given above ; a few feet below these dimensions the tree divides 
into its usually regular rounded bushy crown. Sometimes 
where shade and moisture are very abundant, Sandal becomes 
long and sinuous, twining amongst other trees, and taking a 
form approaching that of a creeper with a thick stem. 1 have 
observed trees of this description amongst the Areca nut gar- 
dens of Western Mysore, and occasionally in natural forests. 
For a small tree with small leaves Sandal may be said to have 
a moderately dense foliage, but it does not throw a dense shade. 
Where Sandal occurs gregarious in small patches, the tree’s own 
covert appears to be insufficient for its natural reproduction 
from seed. Between a Sandal tree grown isolated, and a Sandal 
tree associated with a dense shade-giver, such as Tamarind, 
there is such a striking difference in the appearance of the foli- 
age, that an observer, at f rst sight, would liardly recognize the 
two as belonging to the same description of tree. The tree 
grown isolated, or mixed with light shade-givers, has a foliage 
which is scanty or nearly bare in the hot weather, in colour of 
a light green inclining to yellow. The tree associated with 
dense shade-givers, has a larger leaf, which is dark green in 
colour. In dry forests, from an eminence, the Sandal trees can 
be distinguished for miles around, the very light colour of the 
foliage of Sandal standing out clear from amongst all other leaf 
tints. In shaded situations the tint of Sandal attracts attention 
by its rich dark colour. With the dark tint the leaves are both 
larger and thicker. This remarkable difference in the appear- 
ance of the leafage of Sandal affords some ground for the belief 
that the tree with the darker foliage and more vigourous growth 
has joined its roots to those of neighbouring trees, and is flour- 



SANDAL. 


iflhuig, as a root parasite, at their exponse. Dr. Bidie, 
the Curator of the Madras Museuin, was, 1 believe, the origi- 
nator of this belief, which has been accepted in some quarters, 
and is mentioned by Mr. Grant Duff in the botanical notes of 
his first tour in India.* Boot parasitism is a thing difficult to 

E rove or to disprove. That it does occur in certain cases we 
ave the positive assertion of Dr. Bidie that he has dug up 
Sandal roots and found them to connect with the roots of other 
trees. Again it is sufficient to cut a Sandal root in the soil at 
any point to cause it to immediately throw up vigourous suckers, 
and occasionally when a Sandal tree is cut and the stump stub- 
bed out, such a mass of vigourous suckers are thrown up as to 
suggest the idea of root parasitism. We know that the roots 
of Larch do frequently grow together, and unite so thoroughly, 
that the stool of a cut tree will cicatrice over with new layers 
of wood. But that Sandal ever commences life as an epiphvie- 
like plants of the allied order of Loranthacese, appears to oe a 
mistake. During the twelve years that the forests of Mysore 
were under the observation of British Forest officers, no single 
case of Sandal as an epiphyte was noticed. In Mysore Sandal 
is the most important forest tree, yielding ^^ths of the forest re- 
venue, so that a fact of this sort could not have escaped ob- 
servation. 

V. Degree of ability to bear shade. — Sandal, as already 
remarked, shows the best growth when partially shaded and 
associated with trees such as Tamarind, which throw a dense 
shade. When quite young. Sandal will bear the dense shade 
under old t^asuarina trees, a shade which kills grass and almost 
all ground herbage. I have noticed some good specimens of 
Sandal trees self-sown on coffee estates in Manzerabad (West 
Mysore), where the coffee is usually so shaded by tall forest trees 
that not above one-third the amount of direct sunlight reaches 
the soil. Self-sown seedlings of Sandal are never observed 
except in shaded and protected situations. Sandal nurseries 
require a shade of boughs as soon as the fine weather sets in, 
and when planted out, it is the practice to stick a few boughs 
round each plant for shade and shelter. 

VI. Persistence of leaves . — Sandal under the best conditions 
of growth is uniformly an evergreen. In dry deciduous forests 
there is a short and partial fall of the leaf towards the end of the 
dry season. 

VII. Age of fertility, — Sandal has fertile berries from an 
early age. I have observed fruit on planted trees when four 
years old.f Sandal flowers at the end of the hot weather or early 


* Sec foot note above. — [En.] 
t We btre observed the same at Poona.— [Ed.] 
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in the rains, and the fruit is ripe in a few months, usually by the 
close of the rains. In^ the Sandal nurseries it is the practice to 
commence sowing in the early part of the rains, with old seed, 
and if the tile-pots are not fulW stocked by the end of the rains,^ 
to complete with new seed. Sandal seeds regularly every "year, 
and there is never difficulty in obtaining a supply of the seed. 
If not gathered at the end of the rains, the fruit speedily falls 
to the ground and rots, the albumenous pea-like se^ decaying 
with the fleshy portion of the drupe. Old seed swept from the 
ground rarely germinates well. A small portion of the fruit 
usually remains on the tree through the dry weather and into the 
next rains, when flowers and fruit may be seen together on the 
same tree. 

To preserve the seed, it should bo gathered or picked off the 
ground while the fruit is still fresh, spread out to dry, and kept 
in a dry place for use. Large earthen jars are used for this 
purpose in Mysore, and attention is of course necessary in the 
rains, to see that the dried drupe with its enclosed se^, does 
not become damp and mouldy. Sandal seed prepared in this 
wajr and kept for two years, has been used on the Mysore plan- 
tations with good result ; the opinions of the plantation mistries 
differ on the question of whether new seed or old seed germi- 
nates the better. The first attempts to grow Sandal artificially, 
on a large scale, failed uniformly, a failure caused to a great 
extent by badly prepared seed. 

Vlll. Facility of germiruxtion , — As a rule Sandal seed does 
not germinate well, or regularly, as regards time. On an aver- 
age, Sandal seed takes six weeks to ‘come up,’ and if in an 
open vegetable soil and properly supplied with moisture, it will 
continue coining up for several months afterwards. Ordinarily, 
in a well tended nursery, less than half the seed sown will 
eerminate, and this failure becomes readily noticeable with San- 
aal on account of the seed not being small. For instance, it 
requires on an average a small handful of Sandal seed to produce 
a dozen plants or to stock two tile-pots. It has been found in 
practice that the best way to induce a fair germination of Sandal 
seed is to scatter the seed on the surface of the soil, or to cover it 
lightly, if the soil is of an open character, and then bury the seed 
beneath a layer, an inch thick, of leaves, grass, the sweepings 
of a Casuarina plantation or other vegetable detritus. Hmf 
decayed leaves, such as are found under old trees, are the best to 
employ, if they can be readily procured. If white ants appear 
in the layer of vegetable soil they may bo neglected : they will 
somewhat hasten the disappearance of the vegetable layer, but 
they render a service in depositing thin layers of loose soil over 
the seeds which they do not appear to touch as long as the seeds 
are alive. The layer of vegetable soil under any circumstances, 
if properly watered, speedily decays, and has to be partially re- 
newed once or twice in a month. For other delicate seeds I 
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have found a iiimilar layer of vegetable detritus to be an exceb* 
lent tiling ; it preserves the sera at an even warmth and moSe* 
ture^ and its decay supplies readily-assimilable mineral niatter to 
the young seedlings. 

IX. Faculty of growing up from stool and from root~suekers. 
Sandal tree^ if cut a foot above the ground level, or even 
nearer the ground, gives usually no shoots from the stool in the 
dry climate of Mysore. But Mr, Cherry, who was for many 
years Deputy Conservator of Forests in oouth Canara, has in- 
formed me that in the moister, warmer, climate of that district. 
Sandal stumps left in the ground usually throw up shoots. Ana 
the same observation (I may mention here) holds good with re- 
gard to trees killed by burning. In the damper districts in 
the Madras Presidency, a Sandal tree killed by fire is stated to 
shoot again from the root. In Mysore, Sandal trees in the 

S lantations whose stems have been killed by fire, have invariably 
ied outright ; and in forests where Sandal should grow natur- 
ally, it is Sways absent where the jungle fires are severe. 

On the other hand, from sections of the root, wherever cut, 
Sandal sends up shoots with the greatest facility. It is a cardi- 
nal point, in the treatment of Sandal, to fell the tree when 
marKetably mature, and to remove the root at once, thereby en- 
auring a ring of shoots from the smaller roots left in the ground 
after the root stump has been extracted. A curious circum- 
stance has occurred in connection with this root-shooting pro- 
perty of Sandal : all planting in Mysore is done in large pits 
usually a yard cube. These pits arc dug as labour offers, and 
left open till the first rains and till the nursery plants are ready 
to put in. When this pitting is done on soil where there may 
bo already a few old Sandal trees, (say ten to the acre,) at least 
one-half of the pits will cut some of the long tracing roots of 
Sandal in the ground : and whenever a Sandal root is cut it 
sends up a shooL I have seen a portion of a Sandal plantation 
where the pits contained as many Sandal suckers as legitimate 
nursery plants : and Sandal suckers may always be observed in 
abundance whenever pitting is done near old trees. These nu- 
merous suckers considerably add to the appearance of some 
of the Sandal plantations in Mysore. I have tried on two occa- 
sions to propagate Sandal by burying root cuttings ; but the 
success of this experiment is prevented by another well mark- 
ed properly of Sandal which then comes into play, namely, that 
Sandal roots will imder no circumstances stand rough treat- 
ment in removal. 

{To be continued). 
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A TALK ABOUT TRUES.* 

SiNOB being invited, some ten days ago, by your Secretary, to 
attend this meeting, 1 have been traveling every day, and nave^ 
had no opportunity for -writing, or for making referenoes. I 
will not therefore attempt to deliver an address,” and must 
simply attempt to give you, from the abundance of the .subject, 
a familiar talk about trees. 

When this country first became known to Europeans, the soil 
was everywhere, throughout this State, and in all the Atlantic 
States, and in Canada, covered with forests, until we reach the 
prairies of the West and the treeless regions of the North, 
j^ese forests differed greatly in density, and in the kind and 
value of their timber. 

Of course, had these settlers then known all that Europeans 
now know, or all that we shall hereafter know about forest ma- 
nagement, a considerable part of this would have been cleared, 
in order to make room for agriculture. The parts selected for 
this purpose would have been the best portions for tillage, — 
the intervals along the valleys, and the arable portions of the 
hills and the plains. But the hill-tops and the broken mountain 
regions, too steep and stony for the plough, and too poor for 
pasturage, would have been spared. They would have left the 
forests in the ravines, upon slopes liable to erosion, and upon 
sands liable to drift. But without this knowledge ai§ to the 
proper care of woodlands, and without a further thought than 
to destroy everything alike, and without reservation, except here 
and there a wood lot, the country throughout the whole settled 
portion has been cleared, so that there are now but few large 
tracts of fore-'t remaining, and the valuable timber has, to a 
very large extent, been clc'ared off. Much was burned to get 
rid of it, without any })rofit, excepting sometimes from the 
ashes. Forest fires have been invited in to aid in the destruc- 
tion, and much that was not absolutely wasted without any 
return has been extravagantly used in needless degree. 

This wanton practice has at length begun to attract the serious 
attention of thoughtful men in every part of the country, and 
they are asking one another — What shall we do to bo saved 
from the inconvenience and distress which the extreme depletion 
of these supplies must occasion ? 

The great seal of Maine bears the device of a white pine tree, 
and that of your State the figure of a ship upon the stocks. 
The first of these emblems fitly represented the grandest element 
of wealth that the State of Maine then possessed ; but it has 


• “ A Familiar Talk about Trees.” Delivered in the Hall of the House of Re- 
presentatives, Concord, at a Meeting of the New Hampshire Board of Agricnltnre, 
^ the evening of June ISth, 1883. By Franklin B. Hough, Forestry Agent, 
Department of Agriculture. 
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Bince disappeared from their commerce almost entirely, and in 
its place we find them using up their spruces and hard woods, 
which must in time become equally scarce. The ship on the 
stocks reminds us of a time when the white oak and the white 
pine supplied the materials for an industry which was once 
regarded as of commanding importance, and worthy of adoption 
as the symbol of a State. 

1 have recently visited Portsmouth, your only sea-port, and 
they told me that this business of ship-building has died out 
almost entirely as a private enterprise, and that excepting what 
is going on now and then at the navy-yard, there is scarcely 
anything left. At Bath, the principal ship-building point in 
Maine, where a considerable number of ships are still built 
every year, the amount of tonnage is far below the totals of 
former years. They get their white oak from Virginia and 
other Southern States ; their yellow pine from Georgia ; their 
white pine from Michigan; and some of their “juniper” 
(tamarack) knees from Canada. They are already getting 
ready to build iron ships at that place, wisely foreseeing in this, 
a time not remote, when these timber supplies which they are 
now using will become scarce. 

It is true that coal for fuel and iron for naval and civil con* 
structions have in late years largely taken the place of wood ; 
and to this extent they have lessened the demand for wood as a 
fuel, and toi the hea\y timbers formerly used in ship-building 
and in city architecture. But on the other hand, now uses for 
wood, m \arioiis forms, are daily appearing, and among these 
is that lor the making of paper-pulp, of which, already, since a 
comparatively recent pciiod, a large amount is made; and of 
this we ha> e as yet scarcely ‘^een the beginning, although nearly 
forty establishments exist m the New England {States alone. 
Upon the whole, we may say that the amount of wood consumed 
as a material is increasing e\ery ^ear, while the existing supplies 
are as rapidly hc'coming less. 1 think it need not be proved, for 
the fact is e\ ident, that although we may, to a large extent, 
employ stone, slate, tile, brick, and the metals for many uses 
in which wood is now taken, we can scarcely conceive of a time 
when this material from the forests will not be in great and con- 
stant demand, or when it could ever be loss needed than to-day. 

Let us for a moment compare the conditions of this country 
and of Europe, and especially with respect to the titles to land, 
and notice some points of diflFerence that vitally concern the 
prospects of our future forests and our timber supplies. With 
us, the lands in all the older States, and throughout the settled 
portions everywhere, belong to private owners. Neither the 
States, nor the general government, nor any county, city, or 
town, has any woodlands, nor any land upon which forests could 
be planted. To make a beginning of public forest management, 
it would be necessary to obtain the title, either by purchase, 
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gift, or some lapse of title. It is in the most extreme degree 
improbable that any public authority whatever will ever j^ant 
upon private lands, or that any law would be passed, or could 
be enforced, that should compel the planting of lands by their 
owners. What remains of our woodlands, as well as all of the 
land on which the forests once grew, being now held by private 
owners, it is these owners who must do the planting of the 
future ; and they will clear their lands, or rear forests, as their 
self-interest leads them. 

Now in Europe we find upon the continent very different 
conditions. The governments, the communes, or other local or* 
ganirations, and the public establishments of various kinds, are 
owners of considerable tracts of forest land, and administrations 
have been organized to take care of these interests. To get 
qualified agents for this service they have established schools 
of forestry. I have visited the forest administrations of every 
country in Europe that has a system of this kind, and about 
twenty of these schools, of which there are about thirty. At 
these schools, young men who have passed their first studies, 
about equal to what is taught in our academies, are admitted 
upon examination, and are carefully taught from two to three 
years in the sciences and the practices that apply to the care of 
woodlands and the removal and first working of forest products. 
They are taught mathematics, as applied to surveying, the 
measurement of contents, estimates of the growth and quantity 
of timber, accounts, and the like ; the natural J^ciences that have 
reference to trees, and to all animal or vegetable lif*e that may 
effect their welfare. Chemistry, geology, meteorology, mecha- 
nics, and, in short, whatever bran^ of knowledge is useful to 
the forester, including so much of laws and jurisprudence as 
may be needed in the discharge of his official trusts. Many of 
these candidates for the forest service are the sons of foresters, 
and one of the most talented of the professors of forestry in 
Europe is the son and grandson of men equally eminent in their 
profession. 

The students in these schools have provided for their use 
extensive collections of tools and implements, models, cabinets 
of natural history, laboratories, libraries, forest gardens and 
nurseries, and the like, and every week they make excursions 
with their professors to learn from actual observation whatever 
concerns their pursuits. Once in a year they make a long 
journey to see forests and operations in planting under other 
conditions, and of these journeys they keep a journal and write 
up an account. Finally, after passing examinations that show 
approved attainments, they become entitled to a place, at first 
under an experienced forester, and afterwards by themselves ; 
and they may rise through the various grades of the service, as 
in our army and navy, with the right to retire on a pension 
when working days are over. 
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AmoAff the foresters* duties in Europe are the protection of 
game and the adjustment of rights of common usa^e, as, for ex- 
ample, where the inhabitants of a commune or village have a 
right to fuel, or building materials, or pasturage, and the like, 
upon their common lands. With none of these affairs relating 
to hunting or common rights shall we in this country ever have 
concern. The rights of hunting belong absolutely to the owner 
of the land, and of rights of common usage we have none. 

Now in all of these foreign systems we have nothing to learn 
from their codes or their jurisprudence ; but we have everything 
to learn from their methods of planting and management, and 
from the scientific researches that are being made abroad. We 
could not give employment to men who were so highly qualified 
in these special sciences ; we need a less extended but plain and 
practical course of instruction for a greater number ; in fact, 
more or less of the first principles throughout the whole of our 
educational system, even down to the primary schools. 

Every graduating class in a college should, at least, have the 
opportunity of hearing a few practical lectures upon forestry, 
and in several of our colleges, as in Dartmouth, instruction is 
now given in the class-room. In schools of less degree, it would 
be a most profitable thing to inculcate correct ideas, if nothing 
more, as to the importance of our woodlands in the welfare of the 
country, and the necessity of preventing injuries and avoiding 
waste. 

As we begin to feel the need, we find springing up here and 
there inquiries under authority of law relating to the wants and 
the duties of the future, as depending upon the maintenance of 
our forest suppliers. You have a commission named for the 
purpose in New Hampshire ; they have one in Vermont ; a little 
has been done in New York ; and through State and local socie- 
ties, of one kind and another, our people are beginning to turn 
attention to this subject, and to realize its importance. 

It is not alone the want of wood as a material for ship-build- 
ing, and erections of every kind upon the land, for manufac- 
tories and uses of infinite variety and importance, and for fuel, 
that is reminding us of this duty. We find effects upon our 
climate, upon the flow of water in our rivers and streams, and 
upon our agricultural interests everywhere, which may be, di- 
rectly or indirectly, traced to the destruction of our forests as a 
principal cause. Let us briefly notice these several incidental 
effects, and the manner in which they are produced. 

In a wooded country the climate is more humid on account 
of the great amount of evaporation that is going on from the 
foliage. The soil is humid because sheltered from the winds 
and the sun, and the streams are not liable to sudden floods and 
to drought, because they issue from swamps, or are fed by per- 
ennial springs. Let us notice the effect of clearings upon these 
conditions. 
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In an open, treeless rejrion, the soil being exposed will sooner 
dry np after a rain, and if it be clay, it will become hard, so 
that the rain when it falls will run off at once, instead of sink- 
ing into the earth. The water, no longer obstructed by roots 
and rubbish, does not find its way slowly into the water-courses, 
but, upon steep mountain slopes and nill-sides, tends to wear 
ravines, which sometimes l^ecome immense chasms, and the 
rocks and nibbish carried down by the torrents cover the fertile 
valleys below with stones and gravel, and spread over the plains 
in destructive inundations that desolate the country far and 
wide. Finally, the sediment coming down to the sea forms 
sandbars at the mouths of the rivers, which cause lagoons and 
stagnant morasses that render a once healthy and fertue region 
a pestilential waste. 

This picture is a faithful one of great regions in southern 
Europe, and especially in Italy and Spain. In other countries, 
as in Northern Africa, in Greece, and in Western Asia, we find 
vast solitudes and sandy wastes, now given up to hopeless ster- 
ility, which were once well cultivated by a dense population, 
and abounding in trees and fruits. We find everywhere in our 
own country 9iat our springs and wells fail in summer, and that 
mill-streams once furnishing hydraulic power through the year 
are almost dry for months together. Rivers once navigable are 
so no more, and streams depended upon for feeding the reser*> 
voirs of our city water-worts fail. The snows, prevented from 
drifting in a wooded country, accumulate in drifts behind fences 
or fill in the ravines, leaving our fields exposed to frost, and our 
winter grains to great injury and loss. The insectivorous birds 
are driven away Because they find no shelter, and our fruits fail 
where they were once as sure as the returning seasons. 

Now these facts cannot be denied, and they lead us to the all- 
important question — What shall be done to prevent further in- 
juries, and to restore the conditions that we nave lost ? 

The first thing to be done is to economize — to use less, and 
waste less. We have coal, and peat, and iron. We can use 
these, and stone, slate, brick, and tiles, in a great number of 
places where we now use wood. We can use up the waste pro- 
ducts that are now allowed to decay. We can get tanning ma- 
terials, when our hemlock is exhausted, by planting oaks. We 
can provide for future wants by re-clothing our broken lands 
everywhere with woodlands, and we shall begin to get the ben^ 
fits, so far as they concern the climate, as soon as the ground is 
weU shaded, although we may have to wait longer for the mate- 
rial that these woodlands should supply. 

In travelling through your State — and it is much the *»ame 
throughout New England and the Northern States generally 
I have had frequent occasion to admire the facility with which 
an abandoned field will lapse again into a forest. You have 
none of the difficulties that they encounter as we approach the 

2 » 
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arid regioiii of the West in making trees grow. They will f^ovr 
themBenres, and everywhere, if allowed to remain 'vmere 
they find themselves a chance. But we should bear in mind 
that aome kinds of timber are worth a great deal more than 
others $ that it takes a long time for any trees to become of site 
suitable for lumber, and that almost always those of least value 
are of most rapid growth, thus shading out and killing off the 
more valuable kinds. 

Of native species, you have various kinds of oak, ash, elm, 
birch, maple, linden, beech, chestnut, and others of the decid- 
uous class ; and of the evergreens, the pines, spruces, cedars, 
and the hemlock. It is an easy matter to determine from what 
has been which of these will thrive to advantage, and it is not 
worth while to experiment much on uncertainties. We need not 
try to prove, for mis has been done by nature, that the chest- 
nut will not ^ow on a limestone soil ; that pines prefer a sandy 
soil, if underlaid by a subsoil congenial to their growth ; that 
the maples and the beech avoid the sand and seek calcareous 
soils ; and so on through the whole list. 

But besides these native trees, we have within our range of 
opportunity many not native that will still thrive exceedingly 
well, some of them bearing seed and propagating their kind as 
vigorously as in their native home, and others tnat will grow 
well enough if helped to a place, but that do not reproduce 
readily from seed. In Scotland the larch, a native of Tyrol, has 
been found much more profitable than any of their indigenous 
trees. The elm in England thrives exceedingly, although its 
seeds are seldom fertile, and the most precious tree for planting 
in the North-Western j)rairie States in some situations is the 
white willow, which grows best from cuttings or sprouts. 

Of trees not native 1 would suggest the black walnut, hardy 
catalpa, European larch, Scotch and Austrian pines, and certain 
of the European willows and alder as well worthy of experiment. 
They may prove perfectly well adapted to your soil and climate, 
and some of them, as for example the willows and the alder, a 

f ^reat deal more profitable than our native species. They will at 
east prove interesting as affording moans for comparison and 
for botanical study, and add new resources to our list, already 
large, of trees suited for ornamental plantation in our villages 
and around our homes. 

While speaking of exotic trees, it may be remarked that the 
conifers of the Pacific coast, which thrive so luxuriantly in their 
native region, almost uniformly fail in the Atlantic Slates, while 
the trees of Eastern Asia, the Himalaya region, and Japan, al- 
most uniformly succeed. As these all differ in species, and 
many of them m genus, from those nearest like them in our own 
country, we have in these a precious opportunity for increasing 
an interest in ornamental plantations, and perhaps of adding to 
our list of exceptionally profitable timber trees. 
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Let un now come to consider a very practical question, which, 
at the beginning o^our legislative session, may be deemed op- 
portune, namely — How can a State encourage the preservation 
and restoration of its forests ? It is true that individual en- 
terprise, under the stimulus of high prices and the pressure of 
want, might find it profitable to seek these prices and relieve 
this want ; but our land-ownqrs, upon whom we must depend 
for future planting, wilt not begin to do this in a very extensive 
way until they fern this necessity upon them. It is not wise to 
wait till these evils are present. It is the part of prudence and 
foresight to provide seasonably for this fuWe ; and in this the 
State may render important services to its citizens in various 
ways short of paying for the expenses of planting, and among 
these the following : — 

1. It may- exempt waste and vacant lands from taxation for 

a limited period, where they are successfully replanted 
and protected for forest growth ; or if there be a con- 
stitutional provision forbidding the exemption of private 
property from taxation, as in some of the States, it can 
declare that the increased value of lands by reason of 
forest growth shall not be taxed until some revenue 
begins to accrue. 

2. It can stimulate rivalry by the offering of premiums for 

the greatest amount planted, the best management, or 
the most approved results in the introduction of exotic 
species, with reports showing the methods of operation, 
and other information best calculated for rendering this 
experience useful to others. 

3. It can in like manner reward the authors of essays upon 

forest culture, and various subjects relating to the 
maintenance and management of groves and wood- 
lands. To render these most widely useful, they 
should be printed for distribution among those en- 
gaged in planting. 

4. It can provide for the establishment of experimental sta- 

tions for the careful study of methods and the determin- 
ation of facts of practical utility ; and it can aid in this 
by the distribution of seeds and plants among those 
willing to co-operate in these observations. 

5. It can provide for instruction in the first principles of for- 

estry in the public schools, and to a greater degree m 
the higher institutions of learning in the State ; and in 
a more general way it can enable agricultural, horti- 
cultural, and other societies to extend their operations in 
the discussion of subjects relating to forestry until spe- 
cial societies for this purpose are established. 

6. In can provide laws for the prevention and control of for- 

est fires, under which greater care would be taken in 
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the xuie of fires in or near a woodland, and a more dn 
rect responsibility attached to this act. 

7, In some of the States where this has not been done, the 
State can enact laws compelling the owners of cattle to 
keep them within their own premises, thus removing 
one of the motives for setting forest fires, and tending 
to the welfare of the woodlands generally. 

It is very generally observed that in a new country, and in 
the absence of an owner or his agent, the rights of property in 
timber are often disregarded, and it has been appropriated for 
use without much care or inquiry as to who the owner was. 
This is especially true with respect to timber upon the public 
domain, and upon railroad grants. But where groves are plant- 
ed upon the lands of a resident owner or manager, there would 
be no greater liability to trespass than in a corn-field or an or- 
chard. As a. country becomes older, these private rights become 
better established. The hardy and sometimes lawless pioneer 
moves on with the advancing tide of civilization, and personal 
rights become better defined. 

1 might say much more that the opportunity allows concern- 
ing the amenities of life that are secured in home adornment, 
village improvement, and city parks, which are so many forms 
of planting and cultivation, in which the benefits appear in 
the public health and in the intellectual refinement and per- 
sonal enjoyment which they secure to all who come within tneir 
influences. 

We are accused by Europeans of being an unstable and rest- 
less people, having no strong attachments to ancestral posses- 
sions, and ever seeking new fields of enterprise in an uneasy 
desire for change. There is nothing that can more strengthen 
this attachment to home and country than by making them 
pleasant. It is only those who feel this attachment, that build 
monuments and that found institutions that will survive them as 
witnesses of their substantial interest in the welfare of the coun- 
try in which they have lived. 

I have faith in the Yankee I I believe ’in him I If you can 
only tell him where there is a dollar to be made or saved, and 
make him believe ity he will find the means to secure it. Now 
one of the ways of doing this is to plant trees. When planted, 
protect them. Teach the importance of this, and the methods 
by which it can be done to most profit, in your schools and col- 
leges, and especially let every owner of land seek to advance 
this object, both by precept and example, and it will not be long 
before we shall begin to realize the advantages that should result 
from this measure. 
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BILK CULTIVATION IN THE PUNJAB. 

It appears from the reports submitted to the Punjab Govern* 
ment during preparation for the Calcutta Exhibition that in 
that Province the Native silk industry is declining. The un- 
adulterated silks of Native looms are gradually dvmg place to 
mixed silk and cotton goods, imported from En^and and other 
European countries. These mixed fabrics of many colors and 
of gaudy hues find much favour with the unsesthetic Native 
who cares little for wear-resisting qualities of silk. Sericulture 
is practised but rarely among Natives, th6 silk used in the 
looms being inmorted in a raw state from Bokhara, Ladakh 
and Bombay. From the imported silk, articles of ^reat variety 
are made, including turbans (which are greatly in demand), 
purses, waistbands, pMlkdru^ and the brightly embroidered 
table covers, cushions and such like, whimi tne mendacious 
Kashmiri pedlars have made so well known to Europeans. 
While, however, the Native silk industry is declining, the Eu- 
ropean silk cultivation carried on by the firm of Lister and 
Company in the Punjab at Gurdaspur, and in the North-West 
Provinces at Dehra Dun, appears to be in a flourishing state. 
Four varieties of silkworm nave been domesticated, the Kash- 
miri, the Chinese, the Japanese, and the Assamese. The 
Kashmir and Japan varieties are tne best suited to the climate 
of Upper India, the eggs being univoltine, i. hatching under 
ordinary conditions only once in the year. The time of hatch- 
ing is the spring, when the mulberry tree throws forth its new 
leaves, and the worms can only be reared so long as a plentiful 
supply of juicy leaves is forthcoming. In the plains it generally 
happens that the heat of the weather causes the eggs to hatch 
before the mulberry leaves have appeared ; and as no other 
leaf provides suitable food, an insuperable obstacle arises to the 
general cultivation of the Kashmiri or Japanese worm. The 
Chinese variety of silkworm is bivoltine, the second hatching 
taking place almost immediately after the worms of the first 
hatching have spun their cocoons, and at a time when a supply 
of succulent leaves is almost unattainable. The second hatch- 
ing is consequently useless, and the productive powers of the 
worm are wasted. The Assam silkworm is multi voltine, and 
has the further peculiarity of feeding on the leaves of the 
castor oil plant. It has not yet been domesticated in the 
Punjab, but has recently been reared on a small scale with 
much success at Dehra Ddn under the careful management of 
Captain J. Murray. Cottage cultivation of silk has been aban- 
doned by Lister and Company as a decided failure, and under 
present arrangements the agents of the firm carry on person- 
cdly the whole process from hatching the eggs to reeling the 
cocoons. 
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PRACTICAL ENSILAGE. 

In Angust 1883 a silo was constructed in the Allahabad Fort, 
under the orders of Major General Sir H. Macpherson. A 
subterranean chamber, used in ancient times as a dungeon, was 
selected for the purpose, and into it was thrown a large quantitj 
of rank grass, the first growth of the monsoon. The pre- 
dominating varieties were Andropogon BladU (jan^war) and 
Pennesitum cenchroides (angan), both well known as excellent 
fodder grasses. The grass was cut, not scraped up, and much 
of it was thrown dripping wet into the silo. When enough had 
been filled in, a layer of white bhtisa was spread over the top to 
the thickness of about an inch. Over the bh^dm were laid a 
number of old railway sleepers, and over the sleepers were 
piled some 28 tons of round snot. The average weight was 
about 280 lbs. per superficial foot. No attempt was made to 
compress the grass before laying on the weights ; and no salt 
was added, as most authorities insist should be done. The silo 
was opened after a period of nearly six months. The up^r 
layer of grass had solidified, and could only with great difficulty 
be out open. The ensilage came away in sheets or layers. Its 
general colour was a greenish yellow, and much was very moist, 
and a strong vinous and acid smeU was perceived. During the 
six months the grass had sunk to about half its original depth. 
The ensilage was issued as fodder for the siege train bullocks, 
20 lbs. being given to each animal daily. Captain Wingate, 
who describes the experiment, says that the bullocks ate the 
ensilage readily . Mules and horses looked upon it with some 
suspicion ; goats refused to eat it ; but cows and calves fed 
upon it eagerly. The experiment may be said on the whole to 
have been most valuable, showing clearly that it is possible with 
great profit to store for future use the rank vegetation of the 
rains. The market value of ensilage is stated to be about 12 
annas a maund. 
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FOEBST ADMINISTRATION REPORT FOR BENGAL 

1882-83. 

In the review of this Report by the Government of India, it is 
said that it gives ^ an exceedingly well arranged and clear ac- 
count of the work done,’ and this is just what occurred to one- 
selves in reading a report which is one of the first to mark a 
great advance in scientific working. Few Forest officers who 
read the account given in Chapter II. will fail to recognize this, 
and to feel interested in the account given of the results of the 
preliminary working schemes and plans of operations. Most 
noticeable is the comparison of the results of the working of the 
Rajabhatkhawa block in the Buxa forests as compared with 
the estimates originally made and based on valuation surveys. 
The results were that while 47,581 trees were expected to be cut 
between 1875-76 and 1882-83, the number actually found was 
only 16,582, i.c., 35 per cent. The results of the valuation sur- 
veys could not, however, be expected to come very true, for they 
took no account of hollow and unsound trees, and besides we 
believe they were taken for the whole forest, and the average 
only applied to the block first worked, but which we understand 
is by no means the richest or best stocked. Now, it is presumed, 
will come the revision of the scheme, and perhaps next year we 
shall see compared with each other figures which are more near- 
ly equal. 

The table in para. 81 giving the results of the workings in the 
Kurseong Division will well repay examination ; it is clear that 
the demand in some of the forests is equal to the supply, and 
that before long more detailed working schemes may be expected. 

Next to the extension of the system of plans of operation, the 
most important points to be noticed of the year’s working are 
those connected with the restoration to the Department of the 
forests of the Sonthal Porgunnahs, and the arrangements in pro- 
gress for the introduction of forest conservancy in the private 
forests of Chota Nagpore, a work which is owing to the interest 
in the matter taken by the Commissioner Mr. J. F. K. Hewitt.- 
We quote the description of the forests of the Sonthal Per- 
gunnahs, as it may be interesting to our readers — 

“ The reserved forest in the Dumks sub-division is described as occu- 
pying the hills of the Damin-i-Koh from the Bansloi river southwards 
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nearlj to the Brahmini. It is a strip of irregular size — broad to the 
north, then narrowing, and again widening out. The' Tegetatioii 
shows, as plainly as can be, the effects of protection. The hill sides 
present a good >^rowth of poles of various ages, but, as in most forests 
where jhum cnltivation has formerly been practised, many of them are 
merely shoots from stumps, some 2 to 3 feet high, and consequently 
will, even if they grow to be large trees, always be unsound at the 
base. On the plateau the growth is not always so good, but thickets 
of small trees are met with and stretches of long grass, very liable to 
be burnt orer. The area of the reserve is about 43 square miles, and 
it is demarcated in a very rough way by small heaps of stones round 
trees, but with no line cut from mark to mark ; and the boundary line 
is a very tortuous one, and likely to be very troublesome and expen- 
sive if not altered, so as to give a better chance of its being useful 
for protection. 

** In respect to vegetation and forest growth Mr. Gamble reports 
that the forests of the Sonthal Pergunnahs closely resemble those of 
the northern parts of Ghota flagpore, especially Hazaribagh. The 
chief tree is s41, and its distribution is universal, though, as elsewhere, 
it chiedy occupies the level ground at the fo(»t of the hill slopes. 
Where there has been much jhum cultivation it has almost disappear- 
ed. The chief species which appear to come up on the abandonment 
C'f a * kurow ' are the usual Croton oblongifoliua and Hoiai'rhtna^ On 
old hill * kurows' bamboo frequently comes up in great abundance, and 
seedlings of Pterocarpus Marmpium and Ougcinta dalbergioides are 
not uncommon. 

** In the plains and valleys the sal is usually nearly pure, the chief 
accompanying species being Buchanania laii/olia, Semecarpus Anacar- 
dium, and Temiinalia tomentosa. On the lower slopes of the hills 
other species appear in considerable variety ; among them are Zizy- 
phus xylopyra^ AnogeissuB latifolia^ Diospyros^ Caseariuy Stereosper- 
mumf and Bauhinia. As the hills are ascended other species are met 
with, such as bamboos, Pterocarpus Marsupium^ Dalbergia lati/olia, 
Qmelina arboreay Kydia calycina, and Gi'ewia tilicefoUay the propor- 
tion of 6^1 gradually getting less and less till on the upper plateaux it 
almost disappears, and on old * kurow ' land gives place to a dense 
growth of shrubby trees, chief among which are Nyctanthes Arbor- 
tristiSy WendlandtQy Gardeniay Flacourtiay Woodfordiay and Anogeissus. 
On the higher slopes above the first plateau s&l again occurs, and ot 
fairly good growth, and of this there is a fine example at Mahuagarhh 

** It is a noticeable feature that rialai ( Boswellia thurifera), Galgal 
( Cochlospet'mum Grasypium)^ and the Sterculias are rare, even on the 
upper parts of the hills. The only locality where the two former 
were found in any abundance was in the north-western hills about 
riimra, where the climate is hotter and drier than further south. 

** In the valleys of the northern faces of the hills some of the 
species which like moisture are met with, and noticeably Barsera aer* 
ratUy Vttex leucoxylon, and Ardisia humilxa^ with Ficus glomerata and 
Cania, There is no very great difference in the forest species compos- 
ing the growth in the Dami-i-lvoh, except that in the south, where 
the forest has been protected and outside cattle excluded, and where 
the climate is damper, the number of species is greater and the growth 
bolter ; while towards the north, where there has been little protec- 
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tion, the gprazing is extremely heavy and destmctlve, and the climate 
drier, the growth is checked and has become slanted and shrubby. 

<< The areas of forest, other than the reserve, which are also under 
general management, in so far that s^l and one or two other trees are 
not allowed to be cut, are open to grazing and are regularly, burnt 
over during the dry scasoif. 

« South of the Banslo river, however, a most admirable order has 
been some time in force, which allows grazing only to the cattle 
belonging to the villages in the district (Damin-i-Koh), while the 
entry of herds from other districts is prohibited. The result is most 
marked, for in the Dumka forests the growth is comparatively good, 
and the soil kept fairly well covered ; while north of the Bansloi, and 
more so as wo advance further and further north, the ground under 
the trees is usually bare, and is so worked up by the denudation of 
all ground vegetation and the conversion by trampling of the soil into 
dust, that the surface soil is either blown away by the high windf 
of the hot season, or washed away by the rains of the monsoon. 
Many patches of sal forest may be seen where the soil has been so 
denuded that each individual tree either stands by itself on a small 
hillock, or has its roots laid bare for some foot or two below the usual 
point. It is therefore recommended that the order about the grazing 
of other cattle than those of the villages interested be extended to the 
whole area of the Damin forests.” 

The Sonthal forests, if ever they are induced to grow so as to 
produce largo timber, should prove very valuable, as their posi- 
tion is so good. They lie in the loop formed by the two branches 
of the East Indian Railway and south of the great bend of the 
Ganges. So too should the forests of Parasnath and Gobindpur 
prove eventually valuable, since they lie between the Railway 
and the Grand Trunk Road, and it may be hoped that the Gov- 
ernment will find means to acquire them either by purchase or 
on perpetual lease, so that they may remain permanent reserves 
for largo timber. Some of the other forests of the Chota Nag- 
pore Zemindaries are also likely to prove most valuable, when 
the groat railway lines which have been projected are commenced 
and means are found of cheaply and easily transporting produce 
to the market. It will be most interesting to read in the report 
for 1883-84, what measures it is proposed to take in regard to 
these forests, and what system of working has been introduced in 
the large area of sal forest in the Singbhiim reserves. 

The area of Forest Reserves in Bengal is now 4,322 square 
miles, and there are still areas to be added, which roughly speak- 
ing will probably raise that amount to about 6,000 square miles, 
En extent which may he roughly taken as the final reservation in 
Bengal. The chief additions yet to be made appear to be in 
Sin^hiim and Orissa. The work done in the formation of 
bloclts and compartments and in marking them off, seems to be 
uoticeable, and we extract the following account of the method 
employed in the Kurseong Division for marking off the blocks 
ana compartments on the ground. 
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The list given in paragraph 111 of the report for 1861-82 of the 
new blocks represented at that time the areas selected and marked 
on the map only. During the year the boundaries of the blocks have, 
as far as possible, been marked out on the ground with cleared traces, 
and in each forest that comprises two or more blocks small boards 
painted white have been put up on sawn posts of sdl, oak, or other 
good timber, with the block numbers in Roman figures engraved on 
them in black paint. Compartment boards prepared in the same 
way, but with Arabic numbers, have been placed in position in all 
existing compartments, and similar boards have been got ready for 
moat of the compartments decided on in the working schemes. This 
is a most useful measure, as it enables the range officers and guards 
to keep their records more accurately, and indeed it is absolutely 
necessary where forests are to be worked on a detailed working 
scheme.’* 

The results of fire protection were fairly good in all Divisions 
except J ulpigori, where about one-third of the area which it was 
specially attempted to protect was burnt. The result for the 
year was that 9 per cent, on the total area attempted was burnt 
as against 7^ per cent, in 1881-82. The cost is said to be 
Rs. 19 per square mile against Rs. 27 in the previous year, a re- 
sult attributed to experience. But we are inclined to think that 
besides that reason the result is due to some extent to the addi- 
tion of a large area, 38,640 acres in Singbhdm, of forest, which 
cost only Rs. 74 to protect, and if this is deducted the results 
of the y -ar will bo Rs. 21 per square mile. The most noticeable 
event of the year was the complete success attained in Palamow, 
a success wliich is the more remarkable, as there are large areas 
of dry grass in many of the reserves which are liable to catch fire 
very quickly during the extreme dry weather of May. If the 
Palamow forests can he successfully protected for a few years, the 
growth of the sal will iin])rove greatly, and the operation of pro- 
tection become easier and easier yearly. And there can he no 
douht of the value of good timber in that locality, for one if not 
two of the proposed railways will pass through Palamow. We 
are glad to see from the chapter on Natural Reproduction that 
neany all officers are unanimous in considering that natural re- 
production is the best system for the Darjeeling forests, and that 
planting is unnecessary except for s]>ocial areas and blanks. It is 
perhaps too much to hope that in the Darjeeling forests the ex- 
pensive plantation works (Rs. 53 per acre) will be entirely given 
up, but if this can be done to a groat extent, and the oak forests 
worked like those in Europe under the system of natural rege- 
neration, it will be a stop in advance in practical forestry. Of 
course it is clear from the returns that tlie cost of planting is 
diminishing, probably due to the enlarged experience of several 
years, but still even Rs. 35 per acre is too high for regular 
reproduction. 

The work of replanting blanks and forming boundary belts 
has for some years been going on well in the Buxa and Kur- 
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seonc Divisions, and is worth bringing to our reader’s notice. 
In the former Division' 750 acres have been thus filled up at a 
cost of Rs. 17 per acre. This cost is evidently being gradually 
reduced, for the year’s work cost only about Rs. 10 per acre. 
This is a most important work, and we are glad to see that so 
much interest is taken in it. In Palamow bamboo planting is 
being tfied, but as jret unsuccessfully. Some hints as to this 
work may be found in many late Central Provinces reports, and 
especially in an admirable article on the bamboo lately published 
in our pages. On the subject of line planting in Chittagong the 
Conservator writes as follows : — 

The system of planting in lines may now be considered to have 
been fairly established as more satisfactory in its results than the 
former practice of clearing away open spaces. The expenditure is 
considerably less than in former years, and the vacancies fewer, owfpg 
to the shade afforded to the young plants by the bamboos along the 
lines, which also serves to check the growth of jungle on the lines 
and reduces the cost of re-clearing them after they have been plant- 
ed up.*’ 

Road making and bungalow building still coni in uo as hitherto 
to be well attended to, and the account of the various works will 
be read with interest. We do not propose to examine the results 
of the sales of timber and produce, except to notice that al- 
though dei)artmental works have had to be kept up in most 
Divisions, yet every attempt is being made to substitute sales 
from the forest, under such conditions as will ensure economy 
and a proper revenue to Government from its produce sold. But 
it is evident from paras. 351 and 354 of the Report which we 
reproduce, that much has still to be done in Darjeeling, and that 
very great economy will have to be exercised to prevent the hill 
forests being worked beyond their possible yield. 

“ The attempt made during the last few years to induce purchasers 
to take over dry timber lying in the forests by the cubic foot, at rates 
varying from two to six annas, according to the quality of the wood, 
instead of at fixed rates per tree or log, has worked very well, the 
result being that 12,880 cubic feet were disposed jof in this way during 
the year, against 1,583 cubic feet in the former year ; the revenue 
realized having been Rs. 2,802, against Rs. 813. This is a very 
important and satisfactory improvement in the working of these for- 
ests, the demand on which is likely to increase every year. Wore it 
not for the sale of this timber, the result chiefly of windfalls, which 
are distributed all over the forests, there would undoubtedly be a far 
greater demand for standing trees than the forests could safely supply. 

“ It was proposed to localize the sales of trees for scantling to the 
compartments allotted to the year, in the same way as the cutting of 
fuel is localized, the sales being at the same time limited to the 
capabilities of the forests, and this of course ought to be enforced ; 
but if this system were carried out for years together, it would often 
happen that no trees suitable for scantling could be obtained from the 
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compartmentB set apart for certain jears* working, and serions incon- 
▼enience would result to Government departments and to the public. 
The demand is in excess of the capabilities of the forest within moder- 
ate distances of the station of Darjeeling and of the railway, and 
endeavours are being made to meet this excess by working the more 
distant forests, and those of the Teesta and Kurseong Divisions,’* 

The financial results of the year show as follows : — 

Rs. 

Receipts, ... ••• ••• ••• 6,93,959 

Charges, ... ... ... ... 8,82,184 

Surplus 8,11,775 

the results showing both the highest grosB and the highest net 
revenue since the department was started. It is very noticeable 
that the Bengal forest revenue has steadily increased at the rate 
of over half lakh of rupees during the past ten years. It is per- 
haps too much to expect such a rate of increase to continue, still, 
when the Orissa and Chota Nagpore forests come into regular 
working it may be possible, and the Bengal forests prove one of 
the chief contributors to the forest revenue of India. 


THE FOREST SURVEY REPORT, 1882-83. 

Dubinq the year 1882-83 the Forest Survey operations extended 
over parts of Kumaun, Garhwal, Tehri Garnwdl, Jaunsdr and 
Berar. Onl} 75 square miles remained at the close of the 
year to bo surveyed in Kumaun and Garhwal, so that the prin- 
cipal work will for some years to come be concentrated on 
the M(dghat forests in Berar. 

During the year 361 square miles of forest were plane-tabled 
on the scale of 4 inches to the mile against 265 in the previous 
year, whilst 85 square miles were triangulated. This favorable 
result is said to be due to an exceptionally healthy season. 

Less progress has been made in publishing the maps, and only 
eight sheets of the Kumaun and Garhwal survey were issued 
during the year. The cost per square mile came to Rs. 94 
against Rs. 104 in the preceding year ; this is a very moderate 
price to pay for the great advantage of having reliable maps of 
our principal forests, the standing crop in which is, in Northern 
India at any rate, frequently worth half a lakh of rupees per 
square mile. The Surveyor General speaks very highly of the 
efficiency and good management of the Forest Survey Branch, 
at present under Mr. Reynolds as Superintendent, during Major 
Bailey’s absence on furlough, and refers to the valuable assist- 
ance of Mr. Hennessey of the Trigonometrical Survey, in whoso 
office the maps were photo-zincographed, and who undertook a 
considerable amount of printing and other work. 
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As tho forests in the different proTinces come Into fall 
working, these excellent detailed maps become indispensable. 
Without them, detailed organization schemes, generally called 
Working Flans, could not be made in any precise manner ; 
and their value when ^ network of export roads is to be laid 
out, or in case of boundary disputes, is incontestable. Begard- 
ing their quality, we have Mr. Brandis^ opinion that they are 
better than any forest maps in Europe. 

The work of the Forest Survey Branch in the North-Western 
Provinces has been closely followed by that of tho Local Working 
Plans, the hill forests being sub-divided into blocks by the 
water partings, and the blocks into compartments or working 
units, and the state of the standing crop shown by different 
colors and shades on the maps. We may thus in time hope 
that the working of all the principal forests in India will w 
regulated by a full consideration of their inherent resources, 
and not depend as it does too much at present, on the calls for 
more revenue from the local authorities. 


WELL CONSTRUCTION.* 

An interesting paper on this subject has recently been issued 
by the North-Western Provinces Government giving a variety 
of useful and minute information on irrigation wells and their 
construction. The author of the paper is Captain Clibborn, 
B.S.C., who was deputed specially for the purpose by the De- 
partment of Agriculture and Commerce. It goes without 
saying that the question of well irrigation is one of vast im- 
portance in this country ; and since the amount of water 
available for irrigation is the measure of all agricultural exten- 
sion, special information on the subject is not only desirable hut 
necessary. Four points were specially selected for enquiry, 
viz., tho available supply of water, the available supply of labour, 
the cost of irrigation, and tho area of land which can be irri- 
gated by a pair of cattle or men. 

The subsoil water supply in the area lying between the 
Ganges and the Gogra is apparently inexhaustible, and the 
water level is almost everywhere within a reasonable distance 
from the surface. The water-bearing stratum as a rule is 
sand, which is generally overlaid by a bed of clay, indurated 
sand, or kunkur. Of these the clay bed or mota is by far the 
most important factor in well construction. Where it occurs 
wells are always possible, and most Native cultivators can state 
accurately its position and depth. The mota is not universally 
found, being entirely absent from submontane localities, and 


* The ConBtrDction of Wells for Irrigation in the North-West Fromces. 
Koorkee, Thomason College Fress, 1884. 
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in only a few villages is it found to be continuous. The wells 
known as spring wells are always bnilt on the mota, the curb 
or lower ring being firmly imbedded in the clay stratum. 
When the mota is pierced, water rushes up in an abundant 
supply. Spring wells, resting on the mota and receiving their 
supply of water from beneath it, form by far the largest source 
of irrigation. The only other wells are those which receive 
their supply by the percolation of water through their sides. 
It has generally been supposed that the use of the mota is to 
act as an artesian basin ; but the fact that the mota is not 
continuous, and that frequently a copious water supply can bo 
drawn off from above it, makes the artesian theory untenable. 
Mr. Beresford, Executive Engineer, Irrigation Department, has 
advanced another theory which seems to give a true solution 
of the question. In new wells when the mota is first pierced 
a quantity of sand is forced up into the well along with the 
water ; this discharge of sand soon ceases, and as the well does 
not sink, it follows that a hollow must be formed beneath the 
mota giving a surface large enough to discharge a supply 
according to the “ head ” given, L e., according to the difference 
of level between the water inside and out'^ide the well. The 
mota thus acts as a platform to support the well over the hol- 
low in the sand. If a well rests on sand alone, abstraction of 
water causes continuous abstraction of sand also, and the well 
sinks into the hollow, the water being unable to make its way 
through fine sand with sufficient velocity to make up for the 
quantity taken out. In very coarse sand or gravel through 
which water percolates quickly the case is different, and such 
wells are often worked with success ; but for the ordinary 
cylinder well, the e\istcnce of the mota is a necessity. It may 
be noted too that hut for the resistance offered by sand to the 
passage of water, irrigation from wells would be practically 
impossible, for the subsoil water w’^ould fall away to the lowest 
pomt, namely, the level between great rivers ; and whereas at 
present the depth of water from the ground surface is least on 
the table-lands, this depth, were it not for the water-resisting 
powers of the sand, would become a maximum. 

Percolation wells are used when the mota does not exist, or 
is at too great a depth ; or when wells resting on the mota 
become injured ; or when mota wells can only be built at a 
great expense. In constructing wells a great saving is effected 
in the cost of drawing water by working two lifts together on 
the same side ; and it appears that a 4-lift well worked on 
this principle is about the be«t that can be made. A well of 
this kind 8^ feet in diameter, with water at about 30 feet below 
the ground surface will, if properly worked, irrigate 60 acres 
of crops in a year. It is very advantageous to build masonry 
channels to all good wells, the cost of constructing such chan- 
nels being actuSy less than the cost of re-lifting the water 
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which withont’them runs to waste. Wells built bjr OoTenunent 
yield a profitable return upon outlay, if an average rate of Bs. 2 
per acre of annual irrigation be* imposed. 

The oost of well irrigation varies greatly aooording to oir- 
oumstanoes ; but in any. case a crop watered from a well bMri 
over an unirrigated crop a oost made up of the following 
charges — (1), interest on capital sunk in making the well; 
(2), annual charges ; (3), cost of lifting the water required. 
These matters are discussed in great detail by Captain Olibbom, 
and we must refer our readers to his pages for fuller informa- 
tion than can be transcribed here. In conclusion, he gives 
some remarks on the possibilities of extending well irrigation 
especially by Government aid, which are well worthy of atten- 
tion. Tne rest of the book is devoted to illustrations, plans, 
and very elaborate tables giving minute details conoeming well 
irrigation. There is also a note on the construction and pro- 
«Tess of the Government wells in the Moradabad District. 
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BEPORT ON LOCUSTS. 

From D. Maodokald, Esq., M.D., Secretary and Curator^ 
Victoria and Albert Museum, Bombay. To the Acting Under 
Secretary to Gocemmenty Revenue Department. 

With reference to Government Eesolution No. 6075, dated 
the 16th August, 1883, 1 have the honour to submit my report 
re^rding the specimen locusts sent to me for examination. 

Deverd causes have delayed this report. When the speoi- 
mens were first submitted to me, they were newly hatched ; 
and it required a microscopic examination to determine whether 
or not they belonged to the True Locust Family — the Acrydiid® 
—and it was necessary to wait until the insects developed in 
order to determine the species to which they belonged. When 
I asked for full grown insects in order to compare them 
with the young, and also in order to identify them, it was too 
late in the season, as the old generation had died out. I receiv- 
ed howo\ (^r one or two old and battered insects from Thana, and 
these were sufficient io enablo me to identify the species as that 
of the Acrydmm peregrinum. I have been also delayed by my 
attempt to diseo\er some simple, easily recognised, markings 
which would bo sufficiently distinctive to (‘liable even the 
unscientific to determine whether insects, suspi^cted to be locusts, 
were or were not real Migratory Locusts ; and once having 
found such markings I have been desirous of finding out whether 
they were to bo found all through the life of the insect from the 
time it emerges from the egg up to the time when the insect 
becomes mature. 1 have only now completed these observa- 
tions, and have obtaiucid insects in all the different stages of 
development. I have also experienced great difficulty in find- 
ing out the particular &peci(‘S to which some of the insects 
belong. I could obtain no assistance from books. Even in the 
Asiatic Society’s Library I failed to get any books, or mono- 
graphs, on Entomology, or at least bucn as dealt with the sub- 
ject in such detail as to treat of the various species of the family 
Acrydiidae. I applied both to the Madras and Calcutta Muse- 
ums and failed to get any help. The Calcutta Museum authori- 
ties replied that tnere was one gentleman connected with the 
Museum who took charge of the invertebrate Department, but 
that he was in England just now ; and advised that the insects 
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shonld be sent to England. This seems the best thing to do ; 
and I ao<M)rdingl 7 send here*with two insect boxes whi% oonld 
be sent to England. It must not be supposed that those sent 
include all the species of the family Acrydiidss found in the 
Bombay Presidency. I have myself received several other 
kinds which, however, came to me in so injured or decayed a 
condition as to make it impossible to preserve them. I have 
also found one or two kinds, in other years, when looking for 
other insects ; which have not been sent to me at all. 

The only scientific work that could supply full and reliable 
information on locusts is the “ Reports of the United States 
Entomological Commission,” (two large volumes,) which Gov- 
ernment should get as a work of reference. 

The word Locusts ” has at different times and in different 
places been used in many senses ; and one unfortunate thing 
about the name is the fact that there is a family called Locustidse 
to which the ordinary locust does not belong. The true Of 
Migratory Locust beloMa to another family called the Acr^diidce^ 
which difers from the Locustidae in having only three joints on 
the tarsus or ^^foot ” instead of four ; and in having the antennas 
short and thick instead of long and thread-like. The term 
“ Locust ” is now generally associated with the idea of a very 
destructive insect. This in itself, however, is not sufficient to 
give definiteness to the word, for, used in that sense, it has been, 
in North America, applied to injects belonging to the Cicadidae, 
and in England even to the Cockchafers 1 When however we 
associate with destructive propensities the attribute of migration 
we narrow the definition in such a way as to include only 
migratory species of the family Acrydiidse. Further we find that 
this term is used differently in the new world as compared with 
its use in the old world. In Europe by a locust is meant an insect 
of largo size, the smaller allied species being known as grasshop- 
pers.” But in America the insect known as “ the Rocky Moun- 
tain Locust ” would in Europe be looked upon as a “ grasshop- 
per” rather than as a Locust.” And yet it is this same 
“ Rocky Mountain Locust ” which attracted so much attention 
in America as to make the United States Government appoint a 
Commission of scientific men, who, in their ‘‘ Reports of the 
United States Entomological Commission (two large volumes), 
have accumulated a mass of important and interesting informa- 
tion not only on the Rocky Mountain Locust but also on the 
locusts found in other parts of the world. 

The best known Migratory Locust is the Pachytylua migra^ 
torius. It is common nearly all over Europe, and has been the 
cause of the numerous recorded locust “plagues” or “scourges ” 
in Europe. Eastern Europe is especially noted for the oft- 
recurring devastations caused by the attacks made by the 
Pachytylua migratoriua. They apj^ar in swarms so enormous as 
to be scarcely credible. The south of Russia, with its vast com- 
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ducmg plaina, seems to be specially liable to this scourge. 

ijeotures hare been made as to the original home of this 
insect, and it is probable that it came originally from some of 
ihe barren tracts or steppes of Central Asia. This is, however, 
little more than conjecture. It is certain, however, that what is 
caUed the area of permanent distribution (by which is meant 
the area within which the insect is always to be found), extends 

from the parallel of 40° north, of Portugal, rising to 48° in 
Prance and Switzerland, and passing, in Russia, as far north as 
55°, thence continuing across the middle of Siberia, north of 
China, to Japan, thence south of the Fiji Islands, New Zealand 
and North Australia ; thence again to Mauritius and aU over 
Africa to Madeira.” The distribution in the southern portion 
of this vast belt is however uncertain. Of course “ the area of 
occasional distribution” is still more vast. Thus it is well 
known that England has on several occasions been visited by the 
Pcushytylus mipratorius^ and also Scandinavia and Finland. The 
vastness of this area has not unfrequently given rise to errors in 
determining the species, for the tract above described traverses 
regions where one or two other species perfectly distinct from the 
Pachytylm miyratonus, are found, either permanently, or as occa^ 
sional visitors. For example, the species known as Pachytylua 
cinerasemis is the most common of the locusts found in Britain. 
A French writer asserts that this species breeds regularly in 
Belgium, whereas the Pachytylua migraloriu^ is an occasional 
visitor merely, and it has been confounded with the other species. 

The Acrydtam percgrinum^ which has within the last year or 
two been swarming over a large part of the Bombay Presidency, 
is believed to be little more than an accidental visitor to Europe. 
It has been seen occasionally in the south of Spain, and in 1869 
was found over a large part of England. The Acrydlum pere^ 
grinum is larger than the PachyUjlm mtgratorius ; and its area 
of distribution is much less definite. But Africa and the tropical 
parts of Asia, especially India, are considered its permanent 
area of distribution. Its destructi\eness is not less than that of 
the Pachytylua nugratouus. The Acrydium peregnnum is be- 
lieved to be the species found in vast swarms in the Atlantic, far 
from land ; and it is believed to occur in the West Indies and 
in Central America. 

The Acrydium of North America resembles the Acrydium 
peregnnum very closely, but is said not to be migratory, and 
therefore is not a true locust. 

Another closely allied species Acrydium parananae^ found in 
the Argentine Republic, is migratory. 

Calaptemia italieua is a smaller insect than those named, and 
has a limited area of migration. Its ravages however are as 
great as those of the better known species. It is a Mediter- 
ranean species found mpst frequently on the European side of 
that Sea, and extending occasionally into Southern Russia. 
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CdaptemiB varetus is the ^^Rockj Mountain Locust** or 

hateful grassnoppeT ** * of the North American Continent. 
Though a comparatively small itiseot, smaller than some grass- 
hoppers of English fields, its destructiveness has procured for 
it, within the last twen^ years, a notoriety equal to that of the 
locusts of the Eastern World. Recently its persistent migration 
has succeeded in extending its area of permanent distribution. 
It is unnecessary for me to enter into the details of its history, 
^8 it is confine entirely to the Rocky Mountains of North 
America, and the cultivated land which fringes these mountains. 
In its migrations, however, this insect has spread westwards 
nearly across the American Continent and even east into the 
Eastern States. 

These constitute the most of the locusts which have come to 
be feared on account of their ravages. The two first namecL 
Pachytylua migratorius and Acrydium peregrinum are found in 
India, but the Pachytylua migratoriua is only an occasional 
visitor. It has been found rarely on the Malalmr Hills, in the 
Island of Bombay, and has probably been a traveller from across 
the sea. At any rate it is a comparatively rare insect in 
Western India. Not so the Aerydlum pvregnnum, which is 
indjgeiions to India. It is found on the slopes of the Western 
Ghais — Matherdn and Mahabale-^hvar, as well as less well-known 
hills — every hot weather. During the la^^t few years, however, 
it has both increased in numbers, and has extended its area of 
migration ; and the danger is that it may — as the Rocky 
Mountain fjoeust has done — gradually extend its area of per- 
manent distribution,” which would then become a base of opera- 
tions for a still wider area of occasional distribution.” It is 
to he hoped, however, that the recent exi ended energetic efforts 
of Government may stamp out, or at least greatly curtail, the 
scourge. It is difficult to account for Ihe increase in the 
numbers of locusts, and also for the extension of their area. It 
is not impossible that the years 1878 and \^h(‘n there was 

deficient rainfall, may have been an indirect cause. As the 
vegetation on the hill-slopes was affected by tho drought, the 
locusts may have extended their migrations into new regions in 
search of food. Their eggs were deposited in these new regions, 
and the young generations have continued the onward march 
commenced by tho old, until now a largo portion of the Bombay 
Presidency has been reached by the voracious insects. 

This conjecture receives sorao colouring from the fact that, 
contrary to the usual custom by which locusts deposit their eggs 
in elevated barren tracts, the new generations have sprung up 
in cultivated and low-lying districts. One advantage of tliis new 
departure on the part of the locusts is that the District officers 
were able to detect the presence of locusts very soon after they 
had emerged from the eggs and when they could be very easily 
killed. 
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The distinotire mark by which, I think, it is easy for an in- 
telligent person to distinraish true locusts even in the earliest 
iiage of existence, is. the dark streak which extends downwards 

Rough Sketch showing Dark Streak in True LceueU 



hind the eye 


and backwards on the side of the head, beginning at the lower 
border of the eye. The dark streak is bordered behind and in 
front by a pale yellow streak, but the dark streak is sufficiently 
distinctive. In the young state, too, the true locusts are gene- 
rally snottod, rows of dark spots running along the limbs and 
body. These are not found, howevei, in the adult state, but 
may serve to confirm the opinion formed from the presence of 
the streak on the side of the head. 

Of the insects in the boxes sent herewith, those marked 1 are 
specimens of the true Migratory Locust — Acrydcum peregrinum. 
The specimen with the coloured wings is one of last season’s ; 
the full-grown ones with the colourless wings are of the new 
generation. The skins are the final castings left behind when 
flie locust emerges a full-grown insect. The spots on the limbs, 
&c., are still visible. 

Those marked 2 are specimens of the insect which was found 
all over the Presidency early in the monsoon. I have already 
given a brief sketch of this insect, specimens of which were 
forwarded in bottles to England for identification, (fee. I stated 
in my sketch that little damage was done by this insect. One 
District officer has recently affirmed that the insect is very inju- 
rious. The evidence, however, obtained from most districts is 
not in favour of this view ; and 1 still think that the damage 
done by this species is insignificant, and would not be noticed 
in ordinary seasons. 

The insect marked 3 is a single specimen of the Tryxalis monr 
tana. Specimens were forwarded to me from several districts, 
but in none of these was this species numerous eno ugh to do 
any damage. The insect, however, is interesting, as Wood, in 


upoM oa Loovni. 


231 


his ** Insects Abroad,” avers that this insect ms the canse of a 
moderate locust sconrge in Sind, vluch ^ras observed by Jerdon 
and another naturalist^ Civilian (C. Home, Es<|., F.L.S., late 
B.C.S.) — ^wbo wrote an account of it in Hardwii^e’s Baence 
Gossip for 1871. 1 am inclined to think, however, that Wood’s 
conjectures are erroneous^ judging from the information I have 
received regarding this insect’s life and habits as observed by 
some of the District officers. 

Those marked 4 are specimens of a species found in Eh4n-> 
desh ; but it may possiblv be found in other districts. In 
TCbAn desh this kind was mund only in su^rcane and swampy 
pAliU, and was found to have done slight damage to the sugar- 
cane. 

No. 5 is a single specimen obtained Arom Ehindesh where it 
was found in grass fields. It is common all over the Deocaji 
and does no damage. It is easily distinguished by its large 
bright yellow and black underwings which are not shown in ue 
specimen sent herewith, as the specimen came dried in the 
closed-wing position. 

No. 6 consists of two, out of four specimens sent preserved in 
spirits in a bottle from the Ghats above Thana, by tne Commis- 
sioner, Mr. Sheppard. I took two insects out of the bottle and 
spread them out. These were the only specimens I obtained. 
1 wrote for more specimens but failed to get any. 

No. 7 is another of the Khdndesh insects. It is found chiefly 
amongst grass, but is known occasionally to eat the leaves of 
Indian com. It was found in only two talukas. 

I should like to mention here my indebtedness to Mr. David- 
son, Assistant Collector, whose specimens were the only ones 
sent mo that had been prepared in a scientific way. Mr. 
Davidson’s detailed description of the living specimens was of 
much assistance. 

Bombay, 

lOih December, 1883. 



jy. I^OTES, ^UEI\IES AND ^XTRACTS. 


Jabbah Timber. — ^As the subject of Jarrah timber is receiving 
prominent attention at the present time, and some valuable notes 
were supplied in our issue of February 23rd from Western 
Australia, it may not be out of place to supplement the same 
by a review of what was known by us of this wood in our home 
literature. Mr. Thomas Laslett, Timber Inspector to the Ad- 
miralty, in his valuable work “ Timber and Timber Trees, Native 
and Foreign, ** says : — 

“ The Jarrah, or Mahogany Tree {Eucalyptus marginata\ is found 
in Western Australia, where it is said to be very abundant. It is of 
straight growth and very large dimensions, but, unfortunately, is 
liable to early decay in the centre. The sound trees, however, yield 
solid and useful timber of from 20 to 40 feet in length, by 11 to 24 
inches square, while those with faulty centres furnish only indifferent 
squares of smaller sizes, or pieces unequally sided, called flitches* 
The wood is rod in colour, hard, heavy, close in texture, slightly 
wavy in grain, and with occasionally enough figure to give it value 
for ornamoutal purposes ; it works up quite smoothly, and takes a 
good polish. Cabinet-makers may, therefore, readily employ it for 
furniture, but for architectural and other works, where great strength 
is needed, it should be used with caution, as the experiments prove 
it to be somewhat brittle in character. 

“ Some few years since, a small supply of this wood was sent to 
Woolwich Dockyard with the view to test its quality and fitness for 
employment in bhip-bnilding ; but the sample did not turn out well, 
owing to the want of proper care in the selection of the wood in the 
Colony. The shipping officer sent only such small squares as might 
have been produced from logs cut or quartered longitudinally, which 
left in each case one weak or shaky angle, instead of sending the 
full-sized compact square log representing all that the growth of the 
tree would give. It is just possible, however, that this was unavoid- 
able, since it may be inferred from the nature of the conversions that 
the trees from which they were cut commenced to decay at the centre 
at or about mid-life, and they had become hollow at the root-end of 
the stem long before they arrived at maturity. This remarkable 
defect being characteristic of the Jarrah tree, it follows that no com- 
pact and solid square log beyond the medium size can be obtained of 
the full growth, and hence the conversion of the faulty trees is ne- 
cessarily restricted to the dimensions of flitches cut clear of the centre. 

“ One peculiarity was noticed in the sample referred to, some of the 
logs had cavities or blisters, varying from one to several inches in 
length in the longitudinal direction of the woody layers, and spread- 
ing from 1 to 8 inches concentrically, which occurred, like the oup- 
shake, at various distances from the pith, and at intervals of a fsw 
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feet elong the line of the tronk of the tree. Theete ceTitiee were 
partially filled with a hard 'secretion of resin or gnm, which made up 
m some measure for the solidity, although it did not impart the 
strength which would compensate for the deficiency of the oohesiTe 
properties common to the annual layers. ^ 

^ « From what has been stated respecting the Jarrah timber receired 
at Woolwich, it will readily be supposed that the authorities there 
did not look upon it with favour, or any desire to employ it for ship- 
building purposes. It therefore passed to some of the minor services 
of the yard, and it was while tinder conversion for these ordinary and 
inferior works that I took the opportunity of making the experiments 
which are given in detail in the following tables : — 

Jarrah ( Australia }.~Tran8ver8S Experiments. 



Deflections. 


Total 


Wel^t 
reduced te 
epoolflo 
gravitv 
1,000. 


Number of 
the apeoi' 

With the 
apparatus 
weighing 
390 lbs. 

After the 
weight wan 
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orieii of 

breaking. 

weight re- 
quired to 
bre^k eeoh 
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break one 
iquaro inch. 

1 

Inch« 

2*85 

Inch. 
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2 

8 25 
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688 
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3 

3 25 

•16 

6 00 
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4 

3*50 
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1,039 

636 

165 25 

S 

3*15 

•10 

4 60 

726 

1,006 
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c 

3*25 

•16 

4-75 

685 

1,002 

684 

171*25 

Total, . . 

19.26 

•80 

28 25 

4,114 

6,060 

4,080 

1028-50 

Average, 

3*21 

•133 

4 71 

685 66 

1,010 

1,603 

171*416 


liemarks.— Each piece broke short. 


Tensile Experiments, 


Number of the 
specimen. 

Dimensions of 
eaoh piece. 

Specific giavlty. 

Weight the piece 
broke with. 

Direct cohesion 

1 square inch. 

7 

Inches. 

1 2 X 2 X 30 J 


Lbs. 

10,080 

Lbs 

2,520 

8 



3,360 

Total, 


1,993 

23,620 

6,880 

A,eraK«, 

•• 1 

996 

11,760 
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Vertical or Crushing Strain on Cubes o f Two Inches. 


No.O 
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No. 11. 
Tong. 

No. 12 
Tonsb 

No. 18. 
Tods. 

No. 14. 
Tons. 
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1 
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Do. on 1 

square 
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12*750 

12*750 

12*760 

76*76 

12-792 

5198 


* This pecnliar defect is met with in several of the Sacalyptui species^ and 
may occasionally be seen in the firs and pines. 
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It is B noticeable fact^ in connection with the experiments, that 
M the speoimens tried proved deficient in strength and tenacitj, bj 
breaking off suddenly with a short fracture, under an average trans- 
verse strain of 686 lbs. weight only, or about 171*5 lbs. to the square 
inch of sectional area. 

** Since the foregoing was prepared I have seen some oorrespondenee 
between the Home and Colonial Governments on the subject of Jarrah 
timber, and also between the Governor of Western Australia and the 
leading ship-builders and ship-owners, including Lloyd’s surveyor at 
Freemantle, who had been severally asked to report upon the merits 
of the Jarrah, with a view to getting it recognised at Lloyd’s. 

^'Most of the ship-builders and ship-owners have reported very 
favourably, and speak of it as a good description of wood. They say 
that when used with iron fastenings neither material is in any way 
injured by the other, and also, what is a little remarkable, that it 
bends well without steaming. In speaking of its merits, however, 
they nearly all do so under some reserve, such as insisting on the fell- 
ing being done at a certain time of the year, getting it from some 
particular district, and so forth. Lloyd’s agent at Freemantle, how- 
ever, does not report quite so favourably of it ; indeed, he differs so 
widely from the rest, that perhaps it would be well to quote his report 
in extenso : — 

** ' In reply to your letter relative to the qualities of the Jarrah of 
this country as a ship-building timber, I consider it valuable wood for 
planking purposes as high as the wales, and I also consider it especi- 
ally excellent wood for small craft which are not intended to be sheathed 
with metal, inasmuch as it resists the sea- worm better than almost 
any other wood, and is less liable to foul ; but 1 do not consider it 
suitable timber for top sides or deck work, where it must necessarily 
be much exposed to the effects of the sun, it being, in such positions, 
more than ordinarily subject to shrink and warp, and it is rather defi- 
cient in tenacity of fibre, so that in situations where eccentric or sudden 
bends occur it cannot geneially be employed with advantage. It is 
probable you may have heard of the Honourable East India Com- 
pany’s pilot brig Salween taking in a cargo of Jarrah at Bunbury. 
This was supplied by Mr. W. Pearce Clifton, and the vessel was sent 
at my instance, in older to a series of trials of the wood, in the Kid- 
derpore dockyard. These trials, 1 regret to say, were not favourable 
to the character of the wood, and the result was that no further sup- 
ply was ordered. 

When last at Calcutta I obtained the sanction of the Govern- 
ment of Bengal to further tests of the wood, the greater portion of the 
Salwem^a cargo being then still in store, but I am sorry to say that 
the result was not more favourable than before. ’ ” 

“’The Clerk of Works at Freemantle, reporting summarily upon 
the opinions expressed by the ship-builders and others, says 

“ * The sound timber resists the attack of the * teredo navalis ’ and 
* white ant.* On analysis by Professor Abel, it was found to contain 
a pungent acid that was destructive to life. The principle, however, 
was not found to be present in the unsound portions. Great care is 
therefore necessary in preparing the wood for use, by ditching the log 
■0 as to cut all the defective portions of the heart out, and using only 
the perfectly sound timber. Very much has been said about Jarrah 
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being snbjeoi to split when exported to India or England in log. It 
must be borne in mind that its density renders seasoning very sloWi 
and that the inner portions of the larger trees are in a state of decay 
even while the outer portions are in full vigour. A tree under these 
conditions! the inner portions comparatively dry, and the outer full of 
sap, shipped at once to a hot climate like that of India, or to such a 
variable one as that of England, very naturally bursts from unequal 
shrinkage, being also exposed to very great changes of temperature. 
To obviate this peculiarity and apparent defect, let the Jarrah be 
felled when the sap is at the lowest ebb, and ditched as previously 
suggested.* 

* I have seen it stated in some correspondence from Western Aus- 
tralia that a specimen of Jarrah timber has been chemically examined 
by Professor Frankland, with the view to ascertain whether there is 
any peculiar acid or other substance present in it calculated to resist 
the attacks of * teredo navalis.’ It does not appear, however, tlibf 
anything of the kind has been found which could be credited with the 
effect referred to. It is believed by the Professor that the singular 
immunity from attack which this wood enjoys is due either to the 
odour or taste it possesses. These, though by no means remarkable 
or repugnant to the human senses, are probably strongly so to the 
‘ teredo navalis.* ** 

“ Prom the foregoing statements it will be seen that there is great 
diversity of opinion upon the merits of Jarrah timber, and time only 
will show whether, if imported, it will find favour with ship-builders 
and others in this country. 

“Home three or four years since (about 1871) the Western Aus- 
tralia Timber Company were busily engaged in the forests preparing 
a large quantity of Jarrah for exportation. The Company professes, 
1 believe, to select only the best trees, and to cut them at the proper 
season ; the deliveries should therefore bo of the very best sort the 
country produces. I have earnestly looked for sample cargoes to 
arrive in the London docks, but up to the present (1875) none of 
any importance have been reported.” 

Our next author is Thomas Allen Britton, late Surveyor of 
the Metropolitan Board of Works, in his valuable work “A 
Treatise on the Origin, Progress, Prevention, and Cure of Dry 
Hot in Timber/’ who says ; — 

“ The Jarrah wood of Western Australia is considered a first-class 
wood for ship-building, but it is somewhat slow to season, and if ex- 
posed before being seasoned is apt to * fly ’ and cast. The methods 
adopted in seasoning are those of salt water, sea sand, and seaweed, 
of which the following are the details : — The logs are thrown into the 
sea and left there for a few weeks ; they are then drawn up through 
the sand, and after being covered with seaweed a few inches deep, are 
left to lie on the beach, care being taken to prevent the sun getting 
at their ends. The logs are then loft for many months to season. 


* The Committee of Lloyd’s have recently had the subject of Jarrah nndev 
^‘heir consideration, and determined to class this timber vrith those in line 8,. 
Table A, of the Society’s rules ; thus ranking it with Cuba iabicu, pencil cedar«. 
&c., for the construction and classification of ships. 

2 I 
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When taken np they are cut into boards 7 inches wide, and stacked so 
as to admit ot a free circulation of idr round them for fire or six 
months before using them. 

A late Western Australian almanac says: ** None of the neighbour^ 
iljig colonies possess timber of a similar character to the Jarrah, or 
l^dowed with equally valuable properties. If cut at the proper season, 
when the sap has expended itself and the tree is at rest, it will be found 
the most enduring of all woods. On this condition it defies decay ; 
time, weather, water, the white ant, and the sea worm have no effect 
npon it. . Specimens have been exhibited of portions of wood which 
had been nearly thirty years partly under water and partly out. 
Others bad been used as posts, and for the same period buried in 
sand, where the white ant destroys in a few weeks every other kind 
of wood. For this peculiar property the Jarrah is now much sought 
after for railway sleepers and telegraph posts in India and the colo- 
nies. It is admirably adapted for dock gates, piles, and other pur- 
poses, and for keel pieces, keelsons, and other heavy timber in ship- 
building. Vessels of considerable burthen are built entirely of this 
wood, the peculiar properties of which render copper sheathing en- 
tirely unnecessary, although the sea-worm is most abundant in these 
waters .” — Timber Trades Journal, 

The Wood Business in Russia, on the two Rivebs Dniepeb 
AND Bebbzina. — To a stranger coming to Russia, who has seen 
wood business managed in other countries, the manner of going 
to work here certainly excites no small degree of surpris^ 
One sees evidently it is the way that things were carried on in 
the^ time of our forefathers, and that new ideas have not found 
their way yet to this out-of-the-way part of the world, where 
every one seems to expose a shield against any new inventions, 
or any new improvements. 

Still business is done here on no small scale ; the mass of wood 
^arly floated down on these two rivers is something immense. 
From the moment, in the early spring, when the ice melts and 
the rivers rise some 10 or 16 feet above their usual level, one 
sees the rafts coming down in a succeeding mass. 

Like all business in this part of Russia, the wood business is 
in the hands of the Jews, Owners of estates and forests sell 
part of their wood to them, and they know how to make the best 
of ever^hing that comes into their hands. W^inter begins here 
generally in November, In September, when the peasants have 
to pay tneir taxes, contracts are made up with them, when gener- 
ally tnose who are living together in small villages agree, and 
bind themselves, against an advance, to cut and drive a oertam 
quantity of wood down to the banks of the rivers. These ad- 
vances are sometimes a third or one-half of the amount they 
can expect to earn during the course of the winter, but when 
signed by the elected members of the court of the village, or 
the Starosta and the Uradnisk as they are called here, one nard- 
ly ever risks an 3 rthing by giving them advanoement. 



ROTES, QUERIES AND EXTRACTS, 


941 


In November the peasants come to the woods, sometimes with 
one, sometimes with two, sometimes with three of their small 
pony-like horses, in the last case called troskas, collecting toge* 
ther often as many as 200 to 800 horses from one village, A 
sort of abode for the winter is then erected in the woods, built 
of small poles, earth, and straw, which reminds one more than 
anything of the huts of the Esquimaux and the Laplanders. 
The building is made in the following manner : earth is thrown 
up and made to a round flat cake, 1 foot high, and 12 feet to 15 
feet in diameter. On this platform poles are placed so that it 
gets the form of a sugar-loaf. On tne poles, which admit of a 
Httle hole in the top for the smoke to escape, is laid straw, and 
on the straw earth and sand ; and on the side of this extraordi- 
nary arrangement there is an opening made in order to come in 
and out of this Russian mud-house, when ready 12 to 15 meil 
make it their home for the winter. Furs, rags, and little boxes 
for provisions are placed all round, and the fire composed of 
large logs, and the large saucepan is in the middle. Wnen the 
work of the day is over, and the workmen place themselves each 
on his place round the flaming fire, on which the soup, composed 
of meat, cabbage, and onions, boils, then is the time to see the 
Russian native, and hear his monotonous chant, reminding one 
of the inhabitants of some wild country. As for him, having no 
delicate nerves and his smelling organs seeming to enjoy the 
heavier and thicker the smoky air gets, ho puts his rags round 
him, stretches himself out on the sandy ground, and, unmind- 
ful of storm or cold, sloops the sleep of the innocent, till the 
morning light, which wakes him up, and reminds him it is 
time to nut the primitive harness, generally made of rags and 
rope, on his poor half-starved horses, and go to his day’s work 
again. 

The cutting and driving is done in this way, and every pea- 
sant has his axe. He cuts down his tree, cleans it from knots 
and branches, lays it on his sledge, and drives it down to the 
river. So millions of trees come down to these two rivers in 
the course of the winter. 

The sort of wood growing here is a sort of fir redwood, some- 
times also whitewood. The fir tree grows here very fast. A fir 
tree which would want 120 years and more to get ripe in the 
north of Europe wants here only 80 years, ft is, however, 
coarse, sometimes sappy, and contains a mass of resin and other 
glutinous matters, which makes the least knot of a bright red 
colour. To see the trees standing in the forest is a fine sight 
when they are straight, and grow high without branches, but 
cut them down and the charm is gone. Those masses of blockSi 
quantities of firewood, and birch, elm, alder, beech, and other 
kinds of wood, are being forwarded down the river during the 
entire spring and summer ; most of it to the Black Sea, with 
the exception of a little part of it which is taken up egainst the 
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river to the Baltic. Most of the blocks are formed into large 
rafts. Holes are made in the end of each of them, and they are 
tied together with bands of willow. This is a cltimsy and an 
expensive way of constructing rafts, besides cutting away two to 
three feet of each log. Two or three rafts are then tied together 
with willow bands, a little wooden hut is erected, sometimes 
hardly larger than a dog kennel, on which is a tiny pole with a 
bit 01 red or blue cloth as a flag. The three or four men who 
are in charge of this raft make this their home for the six or 
seven weeks, sometimes more, they are on their way to the 
Black Sea. 

Another way of transporting diftbrent kinds of wood down the 
rivers is in the largo lighters, sometimes called Berliner, some- 
times Barkar. The former are very strongly built, but the latter 
are of enormous 60 to 80 feet long planks, large enough to load 
200 to 300 standards, and only built for the one journey down 
to the Black Sea, where they tire taken to pieces and sold. 
1 had an opportunity of seeing both of these kinds of lighters 
built last winter. It was a queer sight to see three such Ber- 
liners building, each large enough to hold about 120 standards. 
There can be no doubt that in like manner the mon-of-war must 
have been built some hundreds of years ago, when many battles 
wore fought hero betwo(‘n the Russians and the wild tribes from 
the east and south of Russia. The boards used were 5 to 6 inches 
thick, 15 to 20 inches wide, 50 to 60 feet long, hand-sawn out of 
one block of the finest trees found in the woods. Thousands of 
the most beautiful oaks were cut down and made into lighters, 
each in value equal to what one could buy a nice sized schooner 
for. Still more wonderful was the building of the barque, which 
was a sort of Noah's Ark as to size. How they got this enor- 
mous structure to hold together and keep tight is something 
I cannot understand, more especially as it was built to pass 
the cataracts l)(‘tvveeii Kremenchuek and Cherson. Most of the 
timber is being sent down to (Kherson, Nikolaioif, and Odessa, 
only some jjart of it is sold on the way at Kief and some other 
places. In Oherson an' large saw mills, whore a great many of 
the blocks are being transformed to deals and hoards, another 
part of the blocks are being shi])j)ed from Nikolaieff and Odessa 
in the form of square timber. 

There are some saw mills in this part of Russia also, hut they 
are as old fashioned as everything else, where some thousands of 
blocks yearly are sawn to largo hoards, mostly all of one size, 
and sold at so much a j)iece at Kiew. 

Ii} this part of Russia there exists a decided feeling against 
foreigners, or one is nearer the truth in saying that the Russians 
hate strangers, and with the dim idea they have of what is right 
and what is wrong, they consider it their duty to persecute them 
as much as ever lies in their power. Cunning and intrigue 
seeming to form thoir character, they can no doubt do a great 
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deal of harm to any one coming down here who is unprepared, 
and not knowing what sort of people they are. 

In the end of 1882 a wood-exporting firm in Finland made 
an agreement with a Count v, M., in St. PeterBb;arg, Y^ho was 
the owner of a large estate with extensive forests in uiis neigh- 
bourhood, to take out the value of the woods for joint account. 
The forests contained about million of trees, ripe for cutting, 
and those were to bo made into money in as ^ort a time as 
possible. Plans were made ; a saw mill with six frames and a 

E laning mill were to be built, and 80,000 trees were ordered to 
e fell^ the first year. The trees were felled, the saw mill was 
built, workmen were collected from Sweden, Finland, and Biga. 
Last summer the saw mill was so far ready that sawing began, 
when the firm in Finland unexpectedly came into difficulties. 
Money was not sent to pay the workmen. Some time after the 
firm in Finland was made bankrupt, and the owner left for 
America. The Count v. M. stoppe<l payment in the real sense 
of the word, and there the poor workmen were left with their 
wiv(‘S and children in utter want of money, in an exceedingly 
dangerous climate, where fever and illness came more regularly 
than the daily bread, without means to buy medicine and with- 
out a medical man to attend them. Death visited them through 
typhus, and they had to bury their dead themselves, the Roman 
Catholic clergymen asking an impossible price to read the 
service. 

To tell of all the intrigues, all the unfulfilled promises, and 
the mean behaviour on the side of the Russians against these 
poor people would be of no use. Suffice it to say that by their 
common efforts they got over the first part of the winter, and 
now, through the help of the Swedish Ambassador and the Fin- 
nish authorities in St. Petersburg, they were sent home to 
their respective countries, penniless. The business is entirely 
wound up, and the very fine saw mill, with its first-rate machi- 
nery and cv(»ry new improvement, is standing waiting for a 
new owner wlio may have suffieient means to make himself 
independent of Russian intrigues, and be able to continue a 
business which began so hopefully a little more than a year ago. 

My intention, in referring to this business, is to warn stran- 
gers not to try their luck in Russia without being backed by 
people whom they thoroughly know and can have entire con- 
fidence in . — Timber Trades JmmaL 


Pruning Fruit Trees. — The principal use of pruning is to 
preserve the symmetry of the trees, though in closely planted 
orchards it is necessary to prune to keep the trees withm Sounds. 
Pruning for either of these reasons is easily accomplished, but 
there are other reasons for pruning which only the man of ex- 
perience and scientific acquirements can properly understand. 
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an ordinary pniner was sent into an orchard to 
endeavour ^ould be tp carry out either or both of 
ihe aWe-named purposes, jand he would therefore probably 
prune the hardest those trees that had made the most wood, and 
leave unpruned or lightly pruned those that had made little or 
no wood ; while the man of experience would be likely to act 
in a directly opposite manner ; he would be aware that the trees 
making the most growth were the least fruitful, while the others 
had probably borne more than they could bring to a first class 
condition. His object, therefore, would be to reduce the bear- 
ing propensity or power of the latter, and by the same means 
increase their power of growth ; while in regard to the former 
he would endeavour to cneck their exuberant growth, and in- 
duce them to become more fruitful. The over-prolific trees he 
would prune hard, thinning out a large proportion of the fruit- 
bearing spurs, by which means the supply of sap the roots were 
able to send up the following spring would be less divided, and 
each remaining bud would receive a larger share than it would 
have done had the whole of the buds been allowed to remain 
and claim their share. The result would be that each bud, 
having received an extra supply of sap, would make stronger 
growth and more foliage than before ; the leaves, by reacting 
upon the roots, would cause a great extension, and so the vigour 
of the tree would be increased ; the enlarged number of roots 
sending up a constantly increasing supply, both shoots and fruit 
woula benefit thereby. That such results would be obtained 
may be seen whenever a tree, whether aged, decrepit or young, 
is headed down ; the superabundance of nourishment, finding 
a limited demand, becomes used up in the formation of wood of 
vastly increased strength, while any fruit there may happen to 
be is proportionately enlarged. In this climate the fruits of 
cooler countries are forced, as it were, by the, to them, un- 
natural amount of heat and light, into a condition of precocity, 
which, if not chocked, must necessarily end in weakness ; the 
endeavour should therefore be to counteract the tendency to 
precociousness and maintain the tree in a well balanced condition, 
producing no more fruit than it can bring to full maturity, and 
a due proportion of wood for the maintenance of that condition 
— a suitable and properly cultivated soil, with due supplies of 
manure, being, of course, understood. The difficulty of attain- 
ing the desired result is sometimes greater in the case of an 
over-luxuriant, and therefore partially or quite barren tree, than 
in the opposite case, especially when it happens to have an 
unlimited root run. Trees in such a condition not unfrequently 
continue to receive the usual amount of pruning year after 
ear, thus producing such an exuberance of sap that blossom 
uds cannot be 'formed, except on a few weak and pinched 
spurs, and increase so slowly in number that it requires many 
years before the tree is brought into a full-bearing condition ; 
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whereas, if such a tree is left altogether unpmned, it would 
certainly become fruitful either the next or the following year. 
The aim, then, should be to maintain a fair balance between the 
production of wood and fruit, and if the nature of the variety 
to be operated upon is known, a scientific pruner can soon 
establish, and afterwards maintain his trees in that condition, 
by checking over-luxuriance, and encouraging the formation of 
fruit buds, or the contraiy, as may be necessary. Much good 
may, in many cases, be effected in checking over-luxuriance by 
summer pruning, for if the joung gro^h of the most vimrous 
tree is continuaUy stopped, its vigour will presently be reduced, 
and even its health may be impaired, if the process is carried 
to an extreme. Summer pruning is generally neglected, part- 
ly from ignorance of its good effects, and partly because 
orchardists have little leisure at that season. It is, however^ df 
great value, especially in the formation of useless wood tnat 
mis to be cut away at the end of the season, and increasing 
the strength of that which has to remain. — Leader^ 


Tihbbbs fob Tea Boxes. — One of the lightest woods we have is 
Simal (Bomhax^ or cotton tree, and I have known whole chests 
made of it weign only 12 lbs., though the wood was half an inch 
thick. It is however liable to split if it receives hard knocks. 

One of the best woods for boxes is Roghu, formerly Nauclea 
Kadamba or Kodom, Anthocephalus Kadamha ^ — called Kodom in 
Bengali, and Halamba in Sinhalese. When seasoned it is fairly 
light, strong, and tough. In Assam it generally has a tolerably 
straight, clean stem 30 to 40 feet long, which is continued 
up through the head or crown, the latter composed of a mass of 
radial branches. 

As a rule the head of foliage is domed, and the lower branches 
have a tendency to droop and hang down all around. Roghu 
is one of the very few trees that generally carries its stem, of 
central axis, right through the crown to the very summit : and 
when young it is very symmetrical. 

Externally the bark is dark brown or grey, and fissured by 
cracks longitudinally ; inside it is a brown or dark dim color. 
When young, the bark is particularly clean and smooth, and of 
a ^le grey green. 

There is no heart, and the wood is yellowish white, soft and 
even in texture, easily cut, whether green or seasoned. The 
leaves are stiff, large and entire, pointed, and with short foot- 
stalk ; on old trees they are from 8 to 10 inches long by 5 or 6 
inches wide. They are much larger on young trees, and I have 
measured one 31 inches long by 20 inches wide, on a one-year 
old plant 10 feet high. 

The flowers are small and clustered in a ball, 2 inches diame- 
ter, that ripens about October. 
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Boghn has several peculiarities worth recording ; the growth 
is remarkably rapid for the first 6 or 8 years, becomes slower 
on to 20, and then is very slow. Daring the first 2 or 3 years 
H grows some 10 feet per annum in height, while the girth in 
same period is often an inch per month. I have cut 10 inch 
planks for boxes out of BogHu only 8 years old, and am now 
felling a good many that are 16 years old, and at 6 feet up, 
measure ^ average of 5) to 5 feet 5 inches girth, while at 30 
feet up tney measure 3 feet 8 inches in girth. Up to 8 or 10 
years old it grows so rapidly as to be worth planting, but after 
15 or 20 years, is so slow that it is most profitable to fell when 
about 12 years old. 

Another peculiar feature of this tree is the difficulty of pro- 
pagating it from seed, while at the same time it sj)rings up in 
millions naturally on new clearances. I once estimated that I 
weeded out 450,000 Roghu seedlings on 25 acres of clearance. 
Taken altogether this tree is one of our best for tea boxes, both 
on account of its natural qualities as a wood, and as a tree ; and 
the pity seems that it is not more extensively grown by Planters 
and Government, especially as it takes such a short time to 
reach useful size. It is on this latter account I place it first on 
the list of hox timbers. 

In my last I drew attention to Roghu, or Kodom, formerly 
Nauclea Kadamha, as one of our best box timbers, also to Sotia- 
na, (Jhutni, or Alstonia sclmlarisy and Pati honda, which is 
Cinamoinvin ohtusifolium, I omitted to notice that the last is 
called ohtusifolium perhaps in consequence of the way in which 
the points of the loaves are damaged. 

I have frequently searched the foliage of a felled tree for an 
entire leaf, and generally failed to got even one perfect, — all 
seem eaten by some insect. It would be interesting to know if 
this peculiarity is local, or common. 

Poma — Cedrela Toona^ or the tun tree, before noted, is an ex- 
cellent box-wood ; it is both light and strong, though not very 
tough ; unfortunately it is not a very common tree, and if used 
for Doxes, the supply would likely run short. It is easily pro- 
pagated, and grows rapidly, so that it is a good one to have in 
reserves. It is apt to split in felling, unless care is taken. 
Poma tx)Xes weigh about from 20 to 25 lbs., and this is not the 
Hsame wood that comes to us as Cedar ” from Burma : the latter 
is heavier, harder, and less attacked by white ants. — S. E. P. — 
Indian Tea Gazette. 
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SANDAL. 

( Continued from page 210). 

X. Mode of Growth . — The first appearance of Sandal above 
ground is the elbow of a slender green loop, the cotyledon! 
remaining below the ground folded in the shell of the seed. As 
soon as the loop nnuonds, and the cotyledons appear above 
ground, they are lia})le to be eaten by insects, and insects con- 
tinue th(ur attacks most vigorously on the young tender leaves 
dui mg the first year of the plant’s existence. The young Sandal 
seedling, a few months old, has a tap root coinjiarable to a 
young radish — a bundle of fibre surrounded by soft cellular 
tissue. This soft cellular tissue is \ery liable* to be attacked by 
gnil)^ : I have lost many plants from this cause both amongst 
ni s\t\i sowings and amongst nursery plants in pots. During 
the first year S mtlal in nurseries should grow about 10 inches 
in height, (this is the* contract h(*ight in the Mysore plantations,) 
hut want of attention in keeping the plant supplied with leaf 
manure and water will give sickly yellow ])lants, not more than 
4 or T) inches in height, at the end of the first year. On good 
soil, in a yard ciib(‘ pit, Handal should lx* from 1 foot to 2 feet 
in height at the end of tho second year from ‘»eed ; and when 
planted sjdo liy side with (Jasnarina, the Sandal will occasionally 
be liigher than the (’asuariiia; hiit this raj)id growth is not main- 
tained beyond the first few ;\ears, and theie are always consi- 
derable differoiioes amongst Sandal trf*es of the same age and 
growing side by side. When young, Sandal has to contend 
''vith many enemies, and at th(^ end of two or three years there 
are more differences in the a})pcaraiice of the growth than with 
f.^asua^inas or l^liie-gums at tho same age. The smooth succu- 
lent character of the lea\es of Sandal doubtless contributes to 
render them tho favourite food that they are for hares and deer. 
When planting Sandal it is usually necessary to place thorns 
over each plant to keep off* hares. If spotted deer are abundant 
in the locality, it becomes necessary to fence plots of Sandal 
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planting. Self-sown seedlings of Sandal are rarely seen except 
amongst olnmps of thorns or other bushes, where they are 
naturally protected from browsing. 

When grown up out of the reach of hares, deer and (in 
vill a ge grazing grounds) goats, Sandal trees are still too omn 
sufEerers by their branches oeing broken oflF for fodder. 

Compared to Casuarina, or to Teak, Sandal is undoubtedly a 
slow grower ; but in the central hill forests of Mysore it is a 
fast grower compared to the excessively slow growth of the 
indigenous secies with which it is associated. It has been also 
observed to snoot up rapidly amongst high forest trees of good 
growth which exist on the dry side of the zone of coffee cultiva- 
tion in Mysore ; but here again, it has been remarked that 
after a few years the growth becomes so slow as to be scarcely 
observable. " In 1875 when in charge of the Hassan Forest 
Division, 1 cut dates of the year 1875 ” so as to just pierce 
the growing cambium layer, on several Sandal trees, near the 
Forest Lodge, in the Baktarwalli Sandal plantation. 1 noted 
the position of these trees, and left directions that they should 
not be felled. Their age from appearances was near the period 
of their commercial maturity, a period which I reckon practi- 
cally as the time when the heart wood comes to within 2 inches 
of the bark, in an old looking standing tree, or more exactly, in 
a cut tree, when the proportion of heartwood to sapwood is as 
4^5, measuring the section across an average radius or diame- 
ter. I next visited the Baktarwalli plantation in 1882, and 
found my three trees untouched. The slight wounds made in 
cutting the date had grown over, but indistinct scars on the 
bark showed where the bark had been cut. I then made 
secjbions with a knife down on to the old w^ood, when “ 1875 
became clearly visible. The thickness of the superimposed 
layers, and of the surrounding layers of tissue, wdiich scarcely 
differed, was then measured, with the following result, trans- 
cribed from an official report made at the time : — 

In tree No. 1, large but still in vigorous growth, the average 
thickness of the new formation of wood was 0*10 inch. 

In tree No. 2, wffiich in size and apparent age, was very 
similar to No. 1, the average thickness of new formation of wood 
was 0‘11 inch. 

In tree No. 3, which was situated close to No. 2, hut which 
was older and evidently making little growdh, the average 
thickness of the new growth of wood was only 0*06 inch. 

Thus for two trees apparently in full growth, but approaching 
maturity, the average increase in diameter per year per tree 

, OMO + O'-ll X2 0''-21 rvv/^or . 1 J 

was only = ^ ^^r a tree already 

mature the same figure was only — ^ — = 0"-02. This last 
tree is an example of fhe loss resulting from leaving a mature 
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tree standing. During the last 6 years the addition to the 
diameter of the tree was only 0‘12 inch, L e., the groMvth was 
practically nil ; hut the loss, represented by the forfeited inter- 
est (at 6 per cent.) of an unemployed capital (assuming the 
tree to be worth Rs. 80L as it stood), would be Rs. 14. For a 
graphical representation of fhis loss on an acre supposed to be 
fully stocked with Sandal, vide Indian Forester,’’ Vol. III., 
No. 4 of 1878. 

Until within the last three years the Sandal plantations in 
Mysore were stocked by in situ sowings in shallow pits. As 
will bo explained subsequently, the resufting stock was too ir- 
regular to furnish figures of growth, and the only accurate 
information in my possession on the rate of growth of Sandal 
is that which I obtained on enquiring into the mstory of certain 
individual trees, in prominent positions, near some villages, 
where I happened to Ibe encamped some years ago with spare 
time on my hands. The results of this enquiry were published 
in the Indian Forester ” in the paper mentioned above. In 
that enquiry the history and age of 15 isolated Sandal treea 
were minutely recorded, and calculation made of the difierent 
ages at which these trees would be mature supposing them 
felled— 

lfi<, at the period of their commercial maturity ; 

„ „ „ physical maturity. 

The enquiry was made with the object of obtaining some in- 
formation on the commercial and physical maturities of Sandal, 
and the data are not sufficient to determine the cubic content of 
the heartwood, and consequently the rate of growth, for more 
than 12 trees. The individual-increment for these 12 trees is 
0*141 cubic foot as follows ; — 


IndividimUincrement of 12 Sandal trees greywn in the Hassan 
District of Mysore : elevation 3ft00 feet : rainfall 35 inches. 


No. of case in paper 
“ Notes on Sandal.” 

Cubic content of 
heartwood in cubic 
feet per tree. 

Age of trees 
up to commercial 
maturity. 

Individnal* 
increment in cnbic 
feet per year. 

1 

211 

40 

0-053 

8 

1-73 

43 


4 

10-44 

55 


5 

10-34 

35 


6 

2*96 

28 


8 

Mean allowing 
for the number 
of trees in each 

7*21 

50 

0*144 

case, 

... 

... 

0*141 
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Leaving out the trees in cases (1), (3) and (6), which were 
bad specimens, the individual-increment for the remainder is 
0*166 cubic foot. Probably, till more figures are available, 
0^15 cubic foot per annum may be taken as the bulk of Sandal 
formed by a tree in good growth, and cropped at the period of 
its commercial maturity. In the above calculations sapwood 
and bark are left entirely out of consideration. 

Artificial propagaticm . — From 1868 to 1878 the artificial pro- 
pagation of Sandal in Mysore was exclusively b^ means of 
direct, or in situ, sowings ; and it was not until the introduction 
of tile-pot nurseries, that regular planting was attended with 
any certainty of success. In situ sowings, as regards the' per- 
centage of established plants, gave the poorest results, but by 
going over the same ground for 6 or 8 years in succession, a 
stock was eventually established, and there are now in Mysore 
about half a dozen Sandal plantations, which were formed in 
this way, and which are now more or less completely stocked : 
there is about an equal number where in situ sowings, continued 
for several years and giving purely negative results, was eventu- 
ally abandoned. In the drier eastern climates of Mysore, in situ 
sowings of Sandal have failed, equally with that of every other 
species which has been tried, and almost every indigenous tree 
of value has been tried. In low-lying arabfc land, which can 
be repeatedly ploughed, trees can be easily raised from in situ 
sowV.gs, tliough the after-growth is j)oor and scrub-like ; but 
the forester’s place in Mysore is among the stony ranges of hills 
which inb‘rsect the plateau at all points, and here, with in situ 
sowings, the best results have been obtaim‘d by putting seed in 
small patcliob dug io a depth of 8 or 10 inches. It is preferable 
to have the ])atche> as close as possible, on account of the small 
percentage of ])atclios which will remain finally stocked ; and 
the more the ])atch of worked soil approaches a foot cube pit, 
the greater will be the percentage of established plants. Fits 
of any size for in situ sowings would be easting pearls before 
swine. But without pits, the mere sowing of seed in patches, is 
such a simple and inexpensive process, (u&ual rate 400 patches 
per rupee,) that it naturally coininonded itself from the first to 
the attention of fore*^tcr8 in Mysore, and received a thorough 
and conscientious trial. The r<\sults were these — 

In the large plantations to the north and cast of Bangalore, 
on flat scrub-covered land, in situ sowings of species indigenous 
and exotic were definitively abandoned after three or four years 
thorough trial. These trials were resumed by me in 1877 and 
1878, with a variety of precautions too numerous to mention here, 
and the result was that in situ sowing was finally and definitively 
abandoned. In these experiments Sandal was sown in the open 
and under shade, in patches, and in pits of all sizes up to the 
standard yard cube pit. 

In the centtal hill forests the result of in situ sowing of 
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Sandal and other species was substantially the same, except, that 
where there was more shade the germination was better. Btxt 
there was no improvement in the percentage of established 
plants, apart from a few exceptional cases, where there happened 
to be a good supply of sub-soil moisture. 

In the western Sandal zone, where the early rains are 
heavier, in situ sowings have the best chance of success. In 
two plantations in the Hassan District, Ijapur and Baktarwalli, 
where the success of in situ sowings was sufficient for the 
system to bo continued for nine years, the following results were 
reported by me, on visiting these plantations recently. 

Extract from an official Report to the Dowan of Mysore, 
dated August 1881 : — 

• 

Sandal sowings have been practised at the Ijapur and Baktarwalli 
plantations for the last nine years. Year after year the old ground 
has been re-trod with a hopeful persistency similar to that with which 
Amildars enter on work of this description. The nett result is, that 
Rs. 9,589 have been spent, and that 3 per cent, is a liberal estimate 
of the number of patches which contain seedlings. Of these 3 per 
cent., more than half are of* a size smaller than the ordinary one year 
old plants from a tile-pot nursery. Mr. Stephens, the local Forest 
Oiliccr, agrees with nie in thinking that 2 per cent, at Ijapar and 
4 per cent, at Baktarwalli, represent the average percentage of patches 
with seedlings in them. We have spent four days in examining this 
work. On taking charge he wisely stopped further expenditure on 
Randal sowings. 1 should add, that of its kind, there is no fault to 
find with the work that has been done. 1 was gratified to find the 
sowings for this year in such a forward state. Financially too, this 
Rs. 9, .589 has not been thrown away : 3 percent, on 18J,500 patches 
gives 5,445 trees, and Mr. Stephens informs me that ho at one time 
counted 50,000 trees at Baktarwalli. There is about 15 acres there on 
the top and side of a hill where the Sandal looks well. Both these 
sites are within the influence of the beneficent early rains of the 
south-west monsoon, and Baktarwalli is good high-timber hill forest. 
The rate for patches, stated now to be 550 per rupee, is moderate ; 
but the work not having been regular, nor charged rateably, the old 
accounts cannot he verified. Thus the result of in situ sowings, care- 
fully conducted for nine years, is a success of ^ == 0*44 per cent, per 
annum on a good soil (Baktarwalli) : on the poor soil of the Ijapur 
reserve | = 0*22 per cent, per annum. 

« « * « • 

The following extract from tho same inspection report relates 
to the Naihalla Sandal plantation, and is an example of the best 
results attained from the in situ sowings of Sandal in Mysore 

** Naihalla Sandal Reserve near Bettadpur, Aahtagram Division , — 
This plantation has been stocked exclusively by in situ sowings, as 
have Baktarwalli and Ijapur; but the patches have been made twice 
as close (a yard apart here) and more seed put in each patch, Btill 
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moro 8e6d than has been used here would hare been better— see mj 
Foreat Kotes. More favorably situated for supervision, the Sandal 
at Nailialla presents a far better appearance than the similar tracts 
in the Hassan District. On entering the enclosure, Sandal is obserr* 
able everywhere, from the weakly seedlings of last year, carrying on 
a very unequal struggle with the prolonged drought of the present 
season, to strong trees 10 and 15 feet high. As elsewhere, the best 
trees are in the clumps of thorns and bushes. 

The following are percentages of stocked patches, counted at inter- 
vals as I walked through the plantation : — 


Percentage enumeration at Naihalla. 

Brought forward, 149 

254 

10 

1 ^ 

5 

40 

1 40 

12 

12 

12 

3 

8 

G 

10 
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3 

9 

3 

6 

8 

8 

6 

11 

4 

5 

6 

8 

6 

7 

20 

4 

7 

22 

5 

6 

8 

4 

4 

I 

. 


149 

' 254 

36 ; 842 Total. 

6 ; 9*5 

Mean 1-6 per cent, per year 
of patches stocked. 


It will be observed that there are considerable variations, and that 
on an average 9-5 per cent, of the patches are stocked. The work has 
been repeated here fdr six years, so that the yearly percentage of the 
successfully stocked pits is 1*6. This, for in situ sowings on a poor 
soil, is a very fair result. The work appears to have been creditably 
done, but not rateably : and there is no information with regard to 
rates available in the Mysore District office. The plantation was 
begun in 1875, and 1 have the expenditure on it each year since; 
but there having been no working-plan, it cannot be stated exactly 
what area has each year been treated. The area of the plantation is 
considered to be 96 acres ; the total expenditure has been Rs. 4,48Sf 
or at the rate of Rs. 46-2-10 per acre. This, considering that the 
ares carries a fair stock of Sandal^ is not a high rate — considerably 
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less I believe than what the same description of work has ^ 

Madras Government. If 9*5 per cent, of the patches are stootthd, 
there are now just under 4^ lakhs of young Sandal trees in the 
plantation. Assuming the stock complete, and that 800 trees per 
acre come to maturity, the present selling value (discounting at 5 
per cent, compound interest, taking the maturity at 45 years and the 
nett value 45 years hence per tree at Rs. 50) would be Rs. 1,78,560. 
Rs. 50 as the, nett value of a forest-grown Sandal tree is a safe 
estimate, Rs. 80 being the nett average value of a Sandal tree grown 
in both favorable and unfavorable localities. The only doubtful figure 
in this estimate is the maturity period. If this extends to 60 years, 
as some of my enquiries seem to indicate, the discounted present value 
would fall to rather under a lakh of rupees. In considering the 
future fire-protection of this plantation, it must be remembered that 
its discounted present value cannot be much less than, and may consi- 
derably exceed, a lakh of rupees ; and that for some years to come 'il 
bad fire would destroy nearly the whole of the Sandal, The stock, 
worth about a lakh now, will be worth about two lakhs in 15 years, but 
by that time many of the Sandal trees will be of a size to be badly 
injured, but not killed by one fire. Thus, as the value of the stock 
increases, the disastrous effects of a fire would become less, but the 
latter will not keep pace with the former, and until the plantation 
is of an age to admit of cattle being turned in in order to get rid of 
the grass, no pains should be spared to secure it from fire.’' 

«««««# 

Of the heads given under in situ sowings, (1) and (2) have 
been discussed. As regards (3), the best time for in situ sow- 
ings is the beginning of the monsoon, as soon as the early south- 
west showers have moistened the ground. The western Sandal 
zone has this advantage over the central hill forests and the 
scrubs, that the early rains from the south-west monsoon are 
usually sufficient to ensure the germination of seed ; and thus 
the resulting seedlings are five or six months old when the dry 
season sets in. But in the other two classes of forests, there 
may not be sufficient continuous rain to germinate Sandal until 
the autumn, so that the dry season finds seedlings two months 
old and kills them in a fortnight — in the open. Sandal seed, 
sown in patches, is very liable to bo eaten by rats and insects, 
especially in the eastern forests, where the germination is 
delayed and uncertain. I have combated this soaking the 
seed in sulphate of copper and assafoetida. 

(4), A Sandal plant which has withstood one dry season is 
very unlikely to perish the second, because^, if unwatered after 
on© dry season, it is an established plant wdth a long tap root. 

Several weedings of a light description are necessary in the 
western Sandal zone. In the other two classes of forests, weed- 
ing is unnecessary, or is limited to once inverting the sod of 
grass which m^ form round the young plant. 

Watering. — Watering, whether in the case of planting or of 
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m sUu soiidiig^ is impracticable in Mysore, except on the most 
limited scale. Watering is the kernel of the whole matter of 
artificial propagation in a dry climate like that of Mysore. The 
snooessful system of planting which has been followed in My- 
sore for some years, hinges on the fact that it has enabled ns to 
do without watering. With watering any system of planting or 
of in situ sowings will succeed ; it is “ gardening as distin- 
guished from forestry.” Watering in a dry climate is equi- 
valent to hot liouse culture in a cold climate. I have seen so- 
called experimental plantations which were really gardens ; there 
was a staff of gardeners, and each gardener had so many plants 
which he visited and hand-watered daily. 

Now, in Mysore, it is generally extremely difficult to get a 
sufficient supply of water for even the nurseries if they are on a 
large scale. An ordinary well will not yield an unfailing supply 
of water for more than 30,000 clo'^cly packed tile-pots ; and the 
digging of a well i<s always an uncertain o])eration. If one is 
fortunate enough not to encounter stone, the well may have to 
go 60 feet into the loam before water is reached. Nursery wells 
of tliis depth are of course impracticable : a nursery Avell is 
usually stop])ed whcai a depth of 30 or 40 fec^t ba^j been reached 
without finding water. A fresh site for the nursery has to be 
th(‘n looked for. 0^(‘r a large area of lh(* west(‘rn teak forests of 
Mysore, the ^iih-soil water is at such a depth as to render well 
diggiiig inij)ractiea})]('. Here, for want of water, nurseries are 
almost impossihlo, e\e(‘pt n<‘ar a lew ‘•trenins. Watering trans- 
plants is ol course (piitc' out of the (jue'-lion. In tlio open plains, 
where there is more siili-soil water in the dry it is safest, 

vrhere piMetieahle, to locate the well and nursery wdthin the 
influence of a laig(‘ tank. E\ce])1 near very large tanks the 
finding of an untailmg ‘•upplv of water tor the nurseries is always 
extreniely diffieult ; so ditheult is it that in th(‘ choice of sites 
for nurseries ever\ consideration has to gho waiy to that of the 
water supply. A euiious l.iet may he ni(*iition(‘d here, namely, 
that in the immediate Aieinity oi tlie old established Casuarina 
plantalions, it is more difti( ult to g(*t wahu* l)y wadi digging, 
than in the open j)lain country around ; and tht‘ same observa- 
tion has been made with regaid lo th(‘ (’antonnicnt of Bangalore, 
where a largo qiiaiilil} of ( ^isuarina and otiu'r evergreen trees 
have been planted. As tlio e\ergreen trees liate grown up the 
well water lev<d has sunk. With tlieso remarks, 1 proceed to 
describe the system of planting which has lM‘en perfected in 
Mysore for Casuarina, and which lias been found to be the only 
system applicable to tlie planting of Sandal on a large scale, 
Sandal being a difficult tr(*e to transplant, and one which during 
many years it was doclarefl could not be jdanted. The essential 
points of this systdm are, that the plants are raised in tile-pots, 
whence they are put oiit in yard cube pits without disturbing the 
roots. The planting out is thus merely a continuation of the 
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life in the nursery. The planting out is done duriufttbe^ 
early monsoon. As soon as the rains ^ye set in^ the pkmf ia 
transferred from its tile-pot in the nurseiy to its cubic yard of 
freshly filled-in earth in the plantation. It then ^ows rapidly^ 
with a deep rooUgromth^ during the monsoon rams ; and the 
first hot weather finds it with its tap root more than 3 feet below 
the surface, and thus almost comparatively out of the reach of 
drought. 

The tile-pot is formed by placing two semi-cylindrical country 
tiles together edge to edge, so as to form a cylinder, about & 
inches in diameter and 10 inches long. The cylinders are placed 
together side by side in previously excavated beds, till they 
form a honeycomb filling the bed. Earth is then shovelled 
into the honeycomb of tile-pots, filling the whole np flush with 
the surface of the ground. To facilitate counting, each bed ust^^ 
ally contains 100 tile-pots — 10 rows of tile-pots, 10 in a row. 
The beds of tile-pots are separated only by narrow paths, just 
wide enough to permit the formation of the channels by means 
of which the beds are irrigated, the water being raised from the 
well by a pecotah. It matters little whether the seed is sown 
broad-cast over the beds of tile-pots, or pricked out into the tile- 
pots from little beds of sand, which arc convenient for germi- 
nating seed. The former course usually adopted with Sandal, 
it being extremely sensitive to removal ; while t^asua'*ina is 
germinated in beds of sand, and pricked out into the tile-pots 
when it is from 1 inch to 2 inches in height. The price of 
common roofing tiles in Mysore, such as are used to make the 
tile-pots, is from Rs, 4 to Rs. 5 per 1,000 cylinders or pairs 
of tUes ; each pair of tiles making a cylinder or one tile-pot. 
When the system of planting from tile-pots was first introduced, 
the two tiles were tied together with string, grass, &c,, but this 
was soon found to be unnecessary. The earth in the tile-pots, 
during the six months or a year that it remains in the nursery, 
necessarily cakes to some extent with the constant watering, 
and the plant becomes also what gardeners call “ potbound P* 
so that when the transplants are removed from the nursery, the 
plant, rooted in its cylinder of earth with the tiles enclosing the 
earth, comes out in one piece. The tiles adhere sometimes so 
firmly that it is difiicult to remove them from the cylinder of 
earth without breaking them ; but usually one of the tiles can be 
easily lifted off, or it will com© off with a little tapping and 
coaxing with a stick. The nursery cylindtT of earth, supported 
on the remaining tile, is then put into the hole in the groimd 
prepared for it, the pit earth pressed firmly round, the remaining 
tile withdrawn, and the transplanting is done. Sometimes the 
cylinder of earth from the nursery is so hard that both tiles 
<san be removed without fear of breaking it : the nursery cy- 
linder of earth then goes into the ground without having a 
pebble shaken. This may be regarded as the perfection of 

2 L 
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planting ; it nsually occurs during a spell of dry weatber, that 
18 to say, exactly when good planting is most required. 

In large forests, where bamboos are abundant and potters 
soaroe, tile-pots are economically replaced by bamboo pots. 
The two advantages appertaining to the use of pots in dry oli<- 
mates are — the saving in the area of the nursery ; this 
is a consideration when watering is reckoned at so many square 
yards per rupee per month ; the ease with which the cy- 
linder of eartn can be extracted from the nursery — a cylinder, 
small in diameter but deep, and in which the root, confined 
at the side, has already taken a deep development. 

In introducing tile-pots in planting operations, the cost of 
the tile-pots has to be set against a saying under these heads 
— Isf, in the cost of watering the nursery ; in the cost 
of carving out with spuds, flie large cylinders of earth sur- 
rounding the roots when the latter are left unconfined in the 
nursery 3rd, in the reduced cost of carriage from nursery to 
plantation ; eight plants in tile-pots weigh no more than two with 
large cylinders of earth carved out of the nursery which was 
the old system of transplanting. Tile-pots cost from Rs. 4-8 
to Rs. 5-8 in Mysore delivered on the nursery, free of breakages. 
The average life of a good tile-pot is 5 years. The total saving 
in the cost of planting after the introduction of tile-pots in 
Mysore was Rs. 15 per 1,000 plants transplanted. We may 
reckon the cost of tile-pots per annum at about one rupee per 
1,000. Thus the nett saving, by the use of tile-pots, was Rs. 14 
per 1,000 transplants. 

The essential conditions for successful planting in a dry cli- 
mate seem to bo — to encourage and to protect the tap root 
while in the nursery, and to j>lant it out in a large pit of freshljy 
dug earth as soon as there is sufficient rain to moisten this 
earth. In a dry climate we plant lotth the tap root ; in a moist 
or in a temperate climate one cuts off the taj) root to avoid the 
trouble of caring for it, and j)Ianting is done with the superficial 
fibrous roots which replace the cut tap root. With Sandal, as 
I have already remarked, there is no choice about accepting or 
cutting the tap root. The young Sandal seedling from the 
time it germinates is difficult of removal ; and to injure the 
tap root in the smallest degree is to kill the plant. In the 
Sandal nurseries it is usual to strew a layer of broken bits of 
old tiles at the bottom of the beds, and on this is set the honey- 
comb of tile-cylinders, so that any unusually long tap root pas- 
sing downwards cannot grow beyond the tiles. 

Sandal seed is sown in fbe nurseries as soon as the tiles are 
emptied of the previous year’s plants. A dozen or more seeds 

* This * ** carving out** including the cost of the entire process of lifting np the 
plants out of the beds, need not cost, if proper implements are used and the daily 

wage of a man does not exceed 4 annas, more than Its 2 per Kd]. 
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ehould be put in each tile-pot, or the seed may be sotm broads 
east and thickly over the honeycomb of pots. The seed is 
lightly sprinkled "with loose earth, ana over this is streivn a 
layer of old leaves, grass, or other half decayed vegetable refuse, 
which must be renewed constantly during the ten months or a 
year that the Sandal plants remain in the nursery. This vege 
table layer should never be less than an inch thick. The seed 
will germinate slowly, and fresh seed must be put in till every 
tile-pot has a little bunch of Sandal seedlings. Any tile-pots 
s^l left empty may be stocked by very carefully pricking out 
seedlings. In spells of dry weather, during the monsoon, water 
must be given sparingly. Anything approaching a swampy 
condition of the nursery will damp off the seedlings. If tne 
locality becomes flooded during heavy rains, as of course must 
happen sometimes near tanks, the only remedy is to lift up the 
tile-pots from the beds, and set them side by side, to dry in the 
air. This entails trouble and expense, and the flooding of a 
Sandal nursery is undoubtedly a calamity to be foreseen and 
provided against in choosing the nursery site. The rains over 
and watering in full operation, which usually occurs about the 
beginning of December, a light shade of boughs should be put 
up over tne Sandal nursery : a shade which will stop less than 
one-half the direct sun light at midday is preferable. Too much 
or too little shade, or too much watering, will render the 
young Sandal plants liable to suffer from leaf disease. Leaf 
disease sometimes commits great havoc in Sandal nurseries. 
The leaves turn yellow, and drop off one by one from below 
upwards. The Sandal plant becomes a bare stick with a strug- 
gling terminal bud, and is thereby retarded in its growth if it is 
not killed outright. Leaf disease may occur at any time, but it 
is most to be feared towards the end of the young Sandal plant’s 
sojourn in the nursery just as the monsoon is setting in. 1 know 
of no remedy for it except attention and care on the part of those 
in charge of the nursery. If the soil of the nursery gets into 
bad condition, caked at the surface, or sodden either from 
careless watering or inattention to the constant renewal of 
the surface layer of leaf manure, leaf disease will invariably 
make its appearance. The three things to be especially borne 
in mind in a Sandal nursery are— light watering ; 2ntZ, light 
shade ; the maintenance of the layer of leaf manure by re- 
newal every two or three weeks. Healthy Sandal should grow 
at the rate of nearly an inch a month while in the nursery, and 
be thus a strong plant about 8 inches high, with a tap root^ 10 
inches length won the monsoon sets in, and it has become time 
to put out the transplants from the nurserj?^ into the pits which 
have been prepared for them in the plantation. It remains now 
to speak of pits. 

The use of large pits in planting is common amongst the 
natives of Southern India, where occur wide plains of indurated 



aANDl.L. 


259 

loams characterized by low sub-soil moisture. These loama 
abound in iron ; they are an intimate mixture of clay and 
land such as is employed in plastering and brick making ; 
more clay would make them crack in the dry season and swell 
np in the wet ; less clay would prevent them binding. Tropical 
inn and rains do the rest, and the result is a soil as hard as a 
macadamized road during nine-tenths of the year. To break 
up this hard layer for pknting, wo must employ either very 
deep ploughing, or the simple expedient of digging a pit and 
filling in the earth again. A Forester has Httle to do with 
ploughing (unless he poaches on arable land), hence, if he is a 
planter on these hard plains, he is a great digger of pits, and 
if he wishes to avoid watering, he digs a deep pit. A cheap 
and simple steam-digger is a desideratum, though it is difficuU 
to imagine any mac^e able to compete with cheapness of 
manual labour and the dearness of fuel. Mr. Robertson of the 
Madras Agricultural Department speaks very hopefully of an 
American digger lately introduced. I have tried experiments 
with blasting pits, and with pits formed by driving in steel 
tubes with a mallet. The first plan is expensive, and nas other 
and obvious ol^ections. The second requires further experi- 
ments with tubes increasing in size ; pits so formed would 
be too small for Casuarina, but large enough for Sandal.* But 
it is difficult to imagine any improvement where yard cube pits 
can bo dug at the rate of 32 cubic yards per rupee, which is 
the common monsoon rate in the large Casuarina plantations 
in Mysore. I have on several occasions made experiments, 
and lately on a large scale, in order to determine whether the 
yard cube pit is really the most economical size that could 
be adopted. Tits of different sizes were dug in compartments 
lying side by side in the same plantation. These compartments 
were planted up in tlie same manner and the results watched. 
To the digger the advantage of the yard cube size of pit is, that 
the coolie gets into the pit and digs it out large and square 
at the bottom, exactly where it is most important lor root deve- 
lopment that the pit should be roomy. Casuarina is such a 
rapid and greedy grower, that up to 4 or 5 feet cube “the 
larger the pit the larger the tree ” is a rule which is strictly 
true. To dig pits on a large scale, bigger than a yard cube, 
is impracticable on account of the expense ; but it appears to be 
false economy to attempt to reduce the pit below a yard cube 
in size in the case of Cksuarina on hard loams. For Sandal, 
which has a much slower growth than Casuarina, the most econo- 
mical size of pit appears to be one 2 feet cube or 2 J feet cube 
according to the cost of digging the pits. But pits of this size are 
in disfavour with the coolies and pit contractors, and in the only 


* We Bhould Baj that the 8troD«r kinds of soil boren used by foisiteri ia 
Oemany would do the work expedUionalj and at a trifling cost.— [E d.] 
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locality in Mysore where Sandal planting has been prosecuted on 
a lar^e scale. Sandal and Casuarina are planted side by gid^ so 
that it would cause contusion to have two sizes of pits, l^us 
almost the whole of the Sandal planting which has been done in 
Mysore is in yard cube pits. In these plantations Casuarina is 

S lanted now 9' x The earlyplanting of Casuarina alone^ by 
fajor van Someren and Mr. King, was 15 x 15 , and this, 
which has been recently measured, has given surprisingly favour- 
able rates of average growth, both per acre per annum and per 
annum per average tree. The advantage of the closer planting 
is that it lessens the danger from fire in a mixed plantation of 
two species so extremely sensitive to fire, as are both Casuarina 
and Sandal. I anticipate that such of the present 9^ x 9' plant- 
ing as is available for measurement 7 years hence, will give a 
higher acre-increment, but a lower individual-increment than 
the old wide 15' x 15' planting. For a mixed plantation of 
Casuarina and Sandal I should consider 9' x 9' as the most 
favourable distance for planting. 

If yard cnbe pits are spaced 9' x 9' they have the advantage 
that tne space len from pit edge to pit edge being only 2 yards, ia 
nearly covered by the soil excavated from the yard cube pit. W ith 
a very little extra trouble, all intervening ground between the 
pits may bo covered with the earth thrown out of the pits, and 
the old grass covered and killed. Thus, afterwards, when these 
pits arc filled in for transplanting, the soil around the young 
trees is cleun, which of course is an advantage with all trees, 
and, with a rapid grower like Casuarina, helps the early sup- 
pression of the grass. It should perhaps be added, that pits m 
the Mysore plantations are dug as labour offers and when the 
ground is favourable for pitting ; there is thus necessarily al- 
most always a large balance of empty pits on hand, and it is 
an advantage that the soil excavated from the pit should remain 
for some time exposed to the atmosphere. But before working- 
plans were introduced, this large balance of empty pits was one 
terrible source of confusion. Sandal as has been already 
noticed, should not be planted pure, but mixed with some good 
shade-giving species — Isi, because Sandal is a shade-lover, and 
a lover of more shade than is afforded by its own leafage ; 2/id, 
it flourishes best in a vegetable soil which its own foliage is not 
capable alone of forming ; it requires shelter when yoimg ; 
there is the doubtful quality of root parisitism. 

Glancing through the heads under which information has been 
asked, there remains little to be added under Sandal planting. 

With regard to weeding, what has been said under in situ 
sowings applies equally to planting. Light weedings are neces- 
sary for a levr years in tho western Sandal zone ; in the central 
hill forests and in the scrubs no weeding is necessary, or 
weeding need not extend beyond raising and inverting the sod, 
which may have formed ana filled up to the surface of the pt 
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around the transplant. A sod raised with a spade or a monati, 
and replaced roots uppermost, takes a year or two to decay, and 
in the meantime keeps clean the ground so covered. 

Watering for plantations on a large scale, as has been re- 
marked, is only practicable for a short time, and very partially 
during the monsoon rains, and until the plants are established. 
Putting pits against watering, pits have the advantage (and it 
is an inestimable one in lar^e operations) that pitted areas can 
be immediately checked with the compartment areas home on 
the working-plan. Watering on the other hand is a loose 
operation, T^ich cannot be checked on a large scale. Secondly, 
watering brings the young tree’s roots to the surface ; it is a 
demoralizing operation, which once indulged in must be con- 
tinued I Fitting on the contrary simply assists nature, encour- 
aging the deep root growth which is characteristic of all trees 
in a dry climate, especially evergreen trees such as Gasuarina 
and Sandal. In the mixed Gasuarina and Sandal plantations in 
Mysore, watering has been entirely abandoned for many years. 
The area of these plantations up to the end of 1881 was 8,872 
acres, or 6 square miles. “ Repairs ” or “ replacing failures,” 
with an average season and average soil, does not exceed 15 
per cent., and the rate for replacing failures is a very low one, 
namely 270 per rupee, since all that is necessary is to place a 
second plant in the pit where a previous one had failed^ 

A.- with in situ sowings, the first hot weather is the critical 

S eriod. The planting is considered to be established when the 
rst hot weather is passed, i,e., after the transplants have been 
about a year in the ground, 

Bandal sowings have been tried with gingelly {Sesamum 
orientate), castor oil (^Ricinue communis), and with other plants as 
nurses, but the results were not sufficiently favourable to invite 
a repetition of the experiments. Doubtless the shade afforded 
by these plants as nurses is beneficial to the Sandal ; but the 
drain on {uant food and on sub-soil moisture is similar to that 
of very energetic weeds. Even a few castor oil plants, which 
were raised recently for shade in a tile-pot nursery, were found 
to injure the growth of the Sandal near them. 

Sandal cannot be propagated from cuttings : root cuttings, 
which would seem likely to succeed, are in practice a failure. 
To this account of Sandal planting in Mysore, is append^ a 
copy of rates* current, and of the planting rules* or conditions, 
handed to each contract mistri, when he is employed. It should 
be stated that all work is done on contract, at the maximum 
rates here shown ; it is measured up and passed monthly by the 
Banger in charge, and checked by working-plans, in which 
each plantation is divided into blocks and compartments, the 

• These nnfortanately have not snrvived the voyage to the Southern Hernia- 
phere, which was the fate of this paper after it was written. 
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quantity of work charged in a compartment being checked 
against its survey area : the nature and progress of work ^ is 
shown on the working-pkns by colouring — yellow for pitting, 
green for transplanting, dull red for areas too roqjcy to pit, &g. 

Planting is oeing done- now in nearly equal proportions of 
Sandal and Casuanna : Sandal takes the larger share of the 
planting, as there is much sparse Casuarina, which can be filled 
in with Sandal, at an enormous enhancement of the value of ^e 
stock. There are slightly under four lakhs of tile-pots in the 
various nurseries in Mysore, and planting in an average season 
progresses at the rate of between two or three lakhs of transplants. 

D. E. Hutchins. 

The following note just received from Mr. A. E. Lowrie, ‘ 
Assistant Conservator in charge of the Ajmere forests, supplies 
most interesting information, and makes a very substantial 
addition to the life-history of the Sandal given by our distant 
friend Mr, Hutchins : — ^ 

** Last year 1 noticed some (to me) strange looking trees in the N^g 
Pah&r and Mohwa Sir blocks near Ajmere, but took no trouble then 
to find out what they were. But recently, seeing how well they were 
getting on in spite of the severe drought this year, 1 concluded that 
they would be useful trees to grow in suitable localities throughout 
the Ajmere forests, and so I set about determining the species to 
which they belonged. No flowers and fruit being obtainable at this 
season, and the old leaves being shed while the new flush is only just 
coming on, the only certain means of identification left for me was 
to fell one of the trees and examine the wood. 1 accordingly selected 
one that was 23 inohes in girth. The section showed a core of heart- 
wood 4 inches in diameter, which gave out the unmistakeable odour 
of Sandal. 

“ This was a very interesting discovery. On going over the ground 
and making enquiries of people able to afford information, 1 find that 
there is a small area in each of the above-mentioned blocks, which 
was foimerly a garden, and in which a few Sandal trees were planted 
some 20 or 80 years ago. These have now grown up and seed 
profusely every year. The seeds get carried away into the forest by 
birds and bats, and many seedlings (about 400) of various sizes have 
been springing up in the midst of bushes, some of them already over- 
topping these latter. It is a noteworthy fact that some of these 
seedlings have come up in the driest localities with barely a foot of 
soil over the underlying quartzite. All the seedlings have an exceed- 
ingly healthy appearance. 

“ In the case of only a single pole have I been able to collect 
certain data regarding its age and rate of growth. It is 12 feet high, 
9 inches in girth and 8 years old. It is growing right in front of the 
Mohwa Bir Chauki in very poor and rocky soil, but has had the 
benefit of a little watering from time to time. 

“ I am informed that the Sandal here flowers early in May, when 
the new flush of leaves is well advanced.” 
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THE SANDAL WOOD OIL STILLS OF SOUTH 
CANARA. 

Thb distilling sandal wood oil is an mdnstry of long 
standing in tne Udipi tdluq of the South Canara District^ but 
no attempt appears to have been made to bring it under control 
or secure a revenue from the firewood made use of until 185A 
lie arrangements then made by the Forest Department were 
continued till 1874, when they were held in abeyance until 1881^ 
pending the enquiries then instituted regarding the respective 
rights of Government and private proprietprs over the South 
Canara forests. 

The manufacture of the oil did not, however, cease, but a 
legitimate revenue was lost to Government, and the forests were 
b^ng rapidly destroyed for want of proper regulations and 
practical measures of conservancy. During this period the 
stills were scattered about all along the foot of the glAts, and 
there was a great opening for smuggling of sandal wood from 
Mysore and Coorg. Now they are in a compact block in the 
villages of Andar and Mutlapadi, and every precaution is being 
taken to protect and improve the forests by defining the areas 
and working them in rotation, and to guard against any smug- 
gling of sandal wood from Mysore, on detection of any part or 
connivance in which, the license to manufacture is liable to be 
immediately cancelled. 

A recent inspection enables me to give the following informa- 
tion as to the method of manufacture, which may bo found in- 
teresting by readers of the Forester. 

The method of manufacture, which is very rude, and might, 
doubtless, be greatly improved on, is as follows : — 

A site having been selected for the stills, a rough shed is 
erected as protection against sun and rain, and a bank of mud 
or sun-dried bricks constructed underneath it. Each shed 
generally contains 12 stills or furnaces, although only 6 are 
imown in the sketch {Plate I). 

The sandal wood (roots preferred) is chipped with a small 
adze (bdji) into small pieces and placed in the large earthen 
pots (A, A, A) at the top of the bank. Each pot is capable of 
containing two Madras maunds ( 56 fbs.) of the chips with the 
necessary amount of water. On the top of the large pot is a 
smaller one (B, B, B) fitted tight with clay and cloui, so as to 
exclude the air, from which runs a copper tube (C, 0, C) about 
1^ inches in diameter and about 3 feet 8 inches long, the other 
end of which is placed in the mouth of an empty copper pot 
suspended in a large wide mouthed earthen vessel 24 inches in 
diameter placed in the lower part of the earthen bank. This 
vessel is kept filled with cold water. 

The firing is applied from behind the bank underneath the 
large earthen pots on upper bank (see Plate II.), the steam from 
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which collects in the smaller pot and mns down the copper tuber 
into the copper pot where it }s oondensed, the cold water sur- 
rounding it being renewed aa required. 

The copper pot (fc©dap4n), which holds about 8 gallons, is 
supported by a forked piece of wood, which is held in its pmce 
by another piece placed transversely across the opeiji^ eartWn 
receptacle. 

The mouths of the popper pots are covered 'v^ith leaves and 
coarse grass. As they become filled with water and oil, the 
latter is skimmed off and emptied into a cistern or shallow tank 
in the comer of the shed. This is done twice or thrice a day, 
only a small quantity being obtained each time. 

The upper pot holds about 6 gallons of water besides the 
56 tbs. of sandal wood chips, whi^ lasts for 21 days, during 
which the fires are never extinguished. 

Immediately one boiling (21 days) is finished, another is com- 
menced. 

The working season is supposed to commence on the 1st of 
August and extend to the 1st of Juno following, which would 
be 10 months, but operations rarely commence before the 1st of 
October, and allowing for holidays, <fec., it would no! be safe to 
(\deulate on a working season ot more than 6 months, or nine 
boilings of 56 lbs. each, representing a consumption of 504 tbs. 
(18 maunds) per still, or tor 1,000 stills, the average number 
now working, 225 tons of sandal wood per annum. 

It is not easy to obtain accurate data as to the outturn of oil 
per maund or still, but the following is the information given 
to the District Forest Officer by the Deputy Tahsildar and Hai- 
dar SAhib, the present lessee. 

One mannd, 28 fbs. of first sort roots produces 2 seers* of oil ; 
1 niaund of second sort, 1^ seers ; and of third and fourth sorts 
from 1 J to I of a seer. 

Haidar Sdhib estimates his average annual outturn per still 
at 35 seers, 21 lbs. of oil, valued at about Rs. 4-5-0 per seer. 
Adopting this calculation, the receipts from each still would be 
Rs. 150-15-0 per annum, or Rs. 1,50,937-8-0 for the 1,000 
stills, the total production of oil being 35,000 seers, or 9 tons 
and 840 lbs. 

Most of the oil is, I belie\ o, shipped to Bombay, wheib it finds 
a ready market. 

As already stated, the sandal wood used in the stills is all 
obtained from the Mysore plateau above, where the supply of 
firewood is too limited to admit of manufacture. 

The Forest Department in South Canara is, therefore, solely 
interested in the firewood supply, from which it obtains the 
revenue, which, when I entered the Department, was credited 
Under sandal wood receipts. 
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The furnaces are about 3 feet 6 inches long, and from 1 foot 
square at orifice to 2 feat further back. They are fed by logs 
of about 6 inches to 12 inches diameter. 

Each still is said to consume two head loads or 112 lbs. per 
day of 24 hours, which is equivalent to one ton per boiling for 
each still, or a consumption of 9,000 tons of firewood for the 
1,000 stills per annum. We receive Rs. 9 per still, and as all the 
better descriptions of trees, vzV., teak, blackwood, sandal, jack, 
wild jack, ebony, catechu, peon spar, and cinnamon are reserv- 
ed, and the rate of production in the moist climate of South 
Canara cannot be less than a ton per acre per annum on a rota- 
tion of 10 years, all wo have to secure is an area of 90,000 
acres, about 140 square miles, within which the sandal wood 
still operations should be carried on under proper supervision, 
the sjrstem which recommends itself for adoption being that of 
coppice with standards. 

The forests along the South Canara gh^ts can readily supply 
such an area, and so far from the operations of tho stills doing 
harm, I believe they may be made productive of much good 
by affording the means of getting rid of the inferior descri})- 
tions of trees, whilst supplying the funds for efficient protection 
and improvement of the timber forests. 

The Mysore and Coorg Forest Departments are also to be 
congratulated on tho presence on their frontier of a ready 
marlot for so considerable a quantity of sandal wood roots. 

In the present depressed state of the sandal wood market, it 
appears advisable to do everything in our power to develop and 
extend the distillation of the oil, for which there is, 1 believe, 
an all but unlimited demand, and I trust that this description, 
and the rough sketches made on the spot, may enable forest 
officers to initiate experiments in distillation in other districts, 
where there is ample firewood available (under proper manage- 
ment) in the same forests as contain tho sandal wood. 

OOTACAMUND : \ 

The 20th Aprils 1884, J I. Campbell-Walkeb. 

A POINT OF FOREST LAW. 

TO THE EDITOR, ‘^INDIAN FORESTER.” 

Sir, — Here is a point for law students to decide : — 

A ndkd-kdrJcun of the Forest Department is stationed in 
foreign territory for tho purpose of levying fees on head-loads 
of wood brought from British territory. The ndkd-kdrhm is 
accused by the Range Forester of misappropriating money, 
and a warrant is issued for his arrest by a Magistrate of a sub- 
division in British territory, without the previous sanction of 
the Political Agent to have the case tried in British territory. 
Before the warrant is out the kdrkun absconds. 
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A, B, and C, Clerks in a Divisional office, were soon aftei^ 
wards convicted of having attempted to cause the disappearance 
of the panchndmd in this case, xhey were accused the Range 
Forester of having gone to him and attempted to induce him, 
in British territory ^ to tear up the panchndmA. The panohndmd 
was of course drawn up on the spot where the offence was alleged 
to have been committed (in foreign territory). The case against 
these three men was tried by the Sub-divisional Magistrate, and 
they were convicted and sentenced to one day’s imprisonment, 
and to pay a fine of Rs. 150 each. The sentence was reversed, 
on ap^l, by the Session’s Judge, on the ground that sanction 
of the Political Agent had not been obtained to try the kirkun in 
British territory, that, therefore, no offence had been committed 
by the ndkd^kdrkun in the eye of the law, and that, consequent- 
ly, there could have been no attempt to suppress evidence which 
did not (legally) exist. 

What I would like to see explained, is how the illegal pro- 
roedings of a Magi'^trate could affect the legality of evidence 
which was in no way connected with such j)roccedings. If the 
panrhmimti was producible as evidence in a British Court, it 
surely was cognizable by that Court, whether certain formalities 
noeossary to bring the ca*^© before it had been gone through 
or not. Consequently, I would say that an attempt to destroy 
the panchmnvi in British territory was an attempt to destroy 
evidenee of an offenee eognizahle by a Briti'^h Court. 

1‘erhaps one of your readers learned in tlu' law will be so good 
as to give his opinion. 

L. M. G. 

Noff> — The case seenis as if there were sometbinf; wrong ; but it is not so 
stated that an opinion can be given with certainty : it is not stated under what 
section of the Indian I'enal Code, A, H and C were first convicted ; and accord- 
ing to the section charged, so will be the facts necessary to be proved and the 
legal principles involved. If for instance the accused abetted or attempted 
to abH the Forest Kangcr in committing an offence under section 204, it would 
he a question whether their going to the Ranger and propoeing to him^ or asking 
him to tear np a paper which might be lawfully compelled to produce as evi- 
dence in Court, is an abetment within the meaning of section 107 ? If the 
conviction was under section 201, on the other hand, it was necessary to prove that 
A, B, C— (1), knew* that “an offence” had been committed; (2), that the 
“ panchnftm& (whatever that may be, its nature, contents, or use, are not ex- 
plained) was evidence of that offence ; (3), that they caused it to disappear ; 
(4), that their act was with the intention of screening the offender from legal 
punishment. The two latter points arc easy to prove, as they are probably 
inferable from the facts and circumstances, but perhaps the hitch was in (1). 
Kefcrring to section 40, we learn that “ offence ** in section 201 moans anything 
punishable nnder tlie Code or under a special or local law. of such magnitude 
as to be liable to six months’ imprisonment. But A , B, 0 had knowledge or reason 
to believe that the kArknn had committed an offence? i. an act punishable 
as stated. If he had committed an act (however gross) which was not punish- 
able by the Code, &c., because such la^s rsere not in force at the plaee^ then 
it is possible, the conviction of A, B, C may have been illegal. But this would 
seem doubtful, for the kArkun is a British subject (?) and a servant of the 
Government, hence by section 8 of the Extradition Act (XXI. of 1879) he would 
he subject to ** the law relating to offences (and to the Criminal Procedure) in force 
• *• Knew or had reaaou to believe." 
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different seasons quite beyond the limits of the scale which 
was sufficient at Bermuda. 

When the strip stands on the left the radius of the layer of 
pine wood is about ^i^yth part smaller than that of the mahog- 
any. When the strip has bent over to its extreme position on the 
right, then the radius of the pine wood is about ^yj^th part larger 
than that of the mahogany. The difference between the extreme 
expansion of the pine wood and that of the mahogany is there- 
fore about (linear). If we assume the expansion of 

the mahogany in the direction of the length of the fibres to 
be almost nil, this would indicate that the expansion of pine 
wood across the fibres is about yj^th linear from the driest 
to the dampest season of the year. 

Simlay 26th Aprily 1884. H. Warth. 

FOREST REVENUE CHALANS. 

TO THE EDITOR, ‘^INDIAN FORESTER.” 

Sir, — I am in the Commission of the South-Eastern Provinces 
and Prod, and have lately been put in charge of a large and 
important Treasury, into which Forest Revenue is being conti- 
nually paid in from several districts. I find my ordinary duties 
quite heavy enough, but latterly an order has issued for Forest 
officers “ not to accept Treasury chalans, the practise and pro- 
cedure of which they are unfamiliar with, and the signatures of 
Trea'^ury officers with which they are unacquainted.” In con- 
sequence I am inundated with letters such as the following. 
One officer thought the dates were not entered correctly accord- 
ing to Cocker and the A. C. G., another questioned the standard 
quality of the red ink used in checking the amounts, and a third 
objected to the style of iny writing the figure 9. Again, one 
wanted to know who my Treasurer was, whether a Mahomedan 
or Hindu, whether he had eaten rice or dall for his breakfast, 
and what sort of pen he used ; and again one officer wanted to 
know whether I was Crooks, or Brooks, or Snooks ; another, 
whether I was W. or N. Crooks ; and a third whether I would 

swear I was a relation of old Crooks of Hall, Dorsetshire. 

Lastly, two letters, the first requesting mo to send my photo, in 
order that the Forest officer might satisfy himself whether I looked 
like the sort of man who would sign W. Crooks on his chalan, and 
the second requesting me to send a statement of my fighting 
weight, though this latter officer did me the honor to observe, 
after apologising, that ho was not quite sure it was required, but 
it was better to be on the safe side. The result is I cannot take 
my evening rides or get my tennis, and 1 sit wet be-towelled 
replying to these vexatious queries. Can you do anything to 
help your 


Bewildered Crooks. 



REVENUE AND EXPENDITURE OF THE FOREST DEPARTMENT. 



expenditure being also nearly doubled. The average gross revenue has been about £700,000, and the average net 
revenue about £233,000. Tne average vearly increase has been about £38,000 gross and £13,000 net. The Table 
shows clearly the increasing value of ^ forests ’ as one of the important sources of revenue of the ^te, and there is 
every reason to think that the figures will go on in the same if not larger proportion in the future. 
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THE MAIPHAK.*^ 

TO THE EDITOR, “INDIAN FORESTER.” 

Sir, — At page 119 of the March Number of the ^Forester,’ 
Mr. S. E. Peal writes about the wood of the ‘ Maiphak ’ tree 
of Assam. In his letter he states that a piece of the wood was 
sentt by him and referred to at page xiii of the ‘ Manual of 
Indian Timbers.’ I have no recollection of the piece having 
come from Mr. Peal, at any rate directly. It was sent, I 
believe, to Dr. Brandis by Mr. Mann, the Conservator in 
Assam. 

It is a great pity that instead of sending a rough drawing 
of an incomplete flower and leaf, Mr. real did not send 
dried specimens, which could have been identified either at 
Calcutta or Saharanpur, and I hope he will still do so. If he 
would send specimens to me I should be very glad to endeavour 
to identify, or obtain the identification of, the species. 

In a recent letter from the Assistant Director of the Royal 
Gardens, Kew, which contains a reminder that such persons 
as botanists and such places as herbaria exist, whose aid can 
always be invoked to settle questions of the kind, it is suggested 
that judging by the imperfect plate and description, the tree 
is either Evodia melic^olia, Bth. {see Flora Indica, i. 490), or 
something very near it. But only an examination of specimens 
can decide this, and it is to be hoped that either Mr. Peal or 
the ( onservator in Assam will help to get this done. The 
Kew authorities also ask for specimens of the wood, and I can 
only say I shall be very glad to receive specimens also (to be 
returned to the Forest School Museum) for examination and 
revised description. I remember the wood specimen of the 
‘ Manual,’ No. 3341, well, but have no recollection of Mr. 
Peal’s connection with it. 

OOTACAMUND ; \ 

May 23rd, 1884. J J. S. Gamble. 


• We haTe heard from Mr. Thiselton Dyer of the Royal Gardens, Kew, that 
Maiphak it probably a upecieB extremely near to Evodia melioffolia, Bva hate 
aaked Mr. Peal to lend botanical ipecimeoi to Kew for identification.— 
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Mb. MOIE’S report ON THE CHOS OP HUSHT- 
ARPUR (1883). 

The Punjab proper is shaped like a large fan, the ribs of which 
are the five great rivers (with the Indus for a sixth), which 
entering the northern plains at widely different points along the 
extended arc of the Himalayan frontier, gradually converge 
towards their point of meeting in the south. The tract of 
country between each pair of rivers is called a JDodh, and 
each dodb has of course the same generally fan-shaped seg- 
mentary form. The smallest, but richest, of these dodbas is 
the tract known as the dodha (par ejccellenee) between the 
Sutlej and the Bias. The ‘‘ fan ” at its angle or southern por- 
tion is occupied bv the Jalandhar district and the Native State 
of Kapurthala, while to the north-west of those and completing 
the dodb lies the district of HoshyArpur. The district in fact 
stretches across the whole upper part of the dodhy and is bounded 
in northwards, — so to speak, — by the two rivers suddenly and 
sharply curving inward, and continuing that direction for a 
short distance till they again turn towards the hills. The Bias 
takes this sharp inward (south-easterly) turn opposite Dina- 
nagar : the Sutlej its equally sharp (north-westerly) turn at 
Anandpur. 

The general form of the Hushydrpur district is that of a 
somewhat narrow strip, lying south-east and north-west. 

If we cross the Sutlej from the Amballa district by the ferry 
at Rupar, we find ourselves soon landed on a good broad 
country road which runs through the entire district of Hushydr- 
pur from the south-east to north-west. It does not divide the 
district into equal halves, for it runs (especially at the outset) 
much nearer to the southern frontier than to the north, but as we 
commence our journey we observe at hardly a stone’s throw from 
the road a low range of bare hilL**, apparently formed of sand 
or clay, not yet hardened into stone. They are of an uniform 
drab or yellowish color, with the scantiest patches of vegetation, 
and cut by the rain into every imaginable slinpe of rugged crest, 
steep precipice and fantastic peak. The road soon gets further 
and further from the hills, but they alwavs remain visible on 
the northern horizon, the hills of the Dhauldddr and other 
Himalayan series, overtopping them as we pass the middle 
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of the district. After riding along the road, with its shady 
avenue, for sotne distance, we find that the road is crossed by 
a broad band of loose sand, evidently the bed of a river, 
now dry, and so little below the level of the country, that the 
descent to it from the road is hardly marked. The bed evi- 
dently proceeds from the hills we have been speaking of, and 
passes away south, towards the Jalandhar district, — how far the 
eye cannot tell. 

The first time we cross the sand, though the horse’s hoofs sink 
into it, and if a breeze is blowing, clouds of fine dust rather 
annoy the eyes, we do not pay much attention to it ; but 
after perhaps a mile or more, the road is crossed by another, 
and then another, still broader and more hopeless looking belt of 
sand, all of them perfectly dry ; and then we perceive that these 
great sand streams — some of them nearly half a mile broad — 
are a regular feature of the district. Towards the north of 
the district, — or past the southernmost half of the road, some 
of the ‘beds’ are more defined, there is some appearance of 
banks, the sand is moist in places, and even a sluggish thread 
of water is visible. Some attempts too have been made here 
and there to mark the course of the sand torrent by planting 
barriers of rustling “miinj” grass, which wo soon learn is done 
with a view to prevent the spread of the sand laterally. 

A brief reflection on the tout ensemble of the situation soon 
convinces us, that we have here in this rich and fertile district, 
the frightful defect, that it is from space to space, traversed by 
a series of sandy belts, each sand bed representing a strip cut 
out of the fertile and crop-bearing total and rendered valueless ; 
— thus reducing the culturable area of the district, by the 
formidable total of the united areas of all the sand-strips. This 
is something to regret at any rate. It is also evident that these 
sand torrents all come from the hill range which we see along 
the northern frontier, and when we look at their naked ana 
desolate backs, and see how soft and unstable is the stuff of 
•which they are (to a great extent) composed, we cannot but 
realize, however dimly, that there is “ plenty more where that 
came from.” This then suggests that the Cho is not an “ ac- 
complished fact ” — a thing we must put up with ; far worse 
remains behind. The Cho has unfortunately (unlike the Eu- 
clidian line) both length and breadth, and both are unstable 
quantities, with an alarming capacity for increase. As to lengthy 
the traveller naturally speculates — how far south do they go ? 
for there is no river bed running at right angles to them, some 
distance oflF, conveniently to stop their career. During eve^ 
‘ rains,’ alter each heavy fall, every one of these beds, which in 
our cold weather ride was dry, will become a turbid torrent, A® 
sand brought down by the water will be carried along with 
much violence : and though it is true that the weight of the 
suspended sand causes it to fall gradually, still the rush carriaa 
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a ^eat deal of it along in spite of gravitation, and as an actual 
fact the mass of sand is carried further and further south every 
year, and it is now some time since the Jalandhar cultivators 
began to cry out, that they too were being invaded by the evil 
visitors from Hushydrpifr. 

Then again as to breadth ; this increases year by year owing 
to a two-fold agency. Every one who has dipped into Surell^ 
book on Alpine torrents, knows what is meant by the lit de 
dejection. At the point where the Cho leaves the hills, it will 
first of all throw down, all the harder and heavier particles 
it has carried down with its first fury, and these form a great 
fan-shaped, heaped up, bed, of somewhat higher level than the 
rest of the country. Where such a bed comes from a rocky 
and shaly torrent, it is very h^hly heaped, as the material is 
heavy and the wind has no efirect on it when once deposited. 
With the Chos^ the stuff is sand and marl, (with occasion- 
al bits of lime ^‘tufa”) so that it gets deposited at a lower 
angle and the wind also helbs to level it : but the mischievous 
oon^, if more outspread and less palpable to the eye, is neverthe- 
less surely there ; and of course when the next volume of flood 
water comes down on the top of it, the effect of the cone is to 
disperse the flow right and left, either in the form of one sheet, 
or of several diverging streams, the result of which is that 
the sand is carried out over the country, in a very destructive 
fashion. When the water subsides and the sand dries up, then 
the hot winds of May and June send the sand flying and 
whirling away over the fields to the right and left, and then 
it is that the poor peasantry begin to plant their tall grass 
barriers to try and save the fields. Many is the acre of fine 
sugar-cane land that has been reduced by the sandy deposit to 
yielding a poor crop of “bherra” (mixed wheat and barley). In 
the upper part of the district, from DholbahS. (e.y.) and north- 
wards, the Cho8 are less sandy, because the hills are there more 
formed of pebble conglomerates. 

All this then is the evil heritage of that long range of (a 
sort of Sewalik) hills, which run along the entire length of 
the district towards its northern frontier from the Sutlej to the 
Bias. 

Not quite on tho northern frontier either — for as you stand 
on the crest of these hills you look down over a strip of Hush- 
ydrpur still further north, and hemmed in on its real extrema 
north lino, by the hills of Kangra and Sirmiir, which in their 
turn are denuded and bare, though of different formation. 

A picturesque but rather weird sight it is, this view north- 
wards from the crest of the Siwalik sand hills. The northern 
slopes are mostly pebble conglomerate, and they send down 
torrents too. So what with the torrents going north from our 
Hushydrpur hills and those coming to meet them from the Kangra 
wde, the whole of the northern valley is a mass of pebbles and 
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boul4ers, interspersed with oases of cultivation ; down the middle 
of the tract runs the so-called “ Sohi/U naddi.” It is how- 
ever with the country south of our Hushydrpur hills that we 
are concerned. The north side would no doubt in time very 
largely benefit by the aflForestation of the hills ; but of course 
till the opposite Kangra hills and those of Sirinur were also 
SO wooded as to stop the progress of their torrents, the Soh&n 
valley could not be completely ^ cilred.’ 

Mr. Coldstream, then Deputy Commissioner of Hushydrpur, 
was the first prominent^ to call attention to the state of the 
ChoSj and in 1878 Mr. Baden-Powell was sent to inspect. His 
report with illustrations, was re-published in this Journal, and is 
familiar to our readers. The main conclusions arrived at were, 
that the evil was not incurable ; that the sand, barren as it 
was when washed and frayed out on the plain, was, in sttu^ 
and with its occasional beas of clay and with the presence of 
lime, sufficiently fertile to support a good forest, as well as a 
herbaceous, growth. The rain fall — over 30 inches — ^was suf- 
ficient, and probably rest and closure would naturally restore 
the vegetation. Mr. Powell discussed the possibility of en- 
gineering works, dams and so forth, and such works as the 
encr^tement des herges to aid nature, and suggested at any rate 
an experimental closing, Nothing was done I It would appear 
however that the objection lay not in the practical or legal aiflS- 
oultifs, but in the fact, that whatever the chief authorities might 
aay, there was in their hearts a deep-seated disbelief — perhaps not 
acknowledged to themselves even — in the feasibility of any 
amelioration. It is true that by the mistake of our earlier 
Settlement officials, the whole area of the hills had been given 
over as “ Shamilat,” or common land, to the neighbouring vil- 
lages, but a short bill in Council would have given the Govern- 
ment power to act. The dislike of special legislation was a 
mere pretence, in the face of such great and growing evils. 
If it is not objectionable to pass a special Act to save some 
debauched and worthless Prince from hopeless debt, is it possible 
to demur when the object is the welfare of one of the finest 
districts in the Punjab ? Other countries have always allowed 
special legislation for such objects. The dunes in France were 
taken up and reboised under a special law for example. Then 
too was jail manner of nonsense talked about private enterprise, 
the people consenting to conserve tracts of their own accord, 
&c. But to do this, the tracts must be large and continuous, 
and must be managed by the concurrent action of neighbouring 
village estates. Imagine the people doing anything of the 
kind 1 The experiment has been tried here and there, with the 
obvious result, that little patches here and there have snown, that 
the soil is capable of restoration, and that private effort here, 
as it would necessarily be even in the most enlightened districts 
of Europe, is powerless to cope with a work of such extent. 
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Moreover, the people who would dislike the closure, would 
be not so much the owners of the neighbouring villages, as 
the graziers and squatters. 

Then again there was the dislike to interfering with the graz- 
ing and wretched patches of cultivation of some 80 or 90 ham- 
lots. Anything for peace and quiet ; the whole district might 
suffer, rather than ^ have a row ’ with these people. The result 
was that nothing was done. 

Mr. Powell then appealed, that, if they did not believe him, 
and moreover, as his was only a preliminary work, a further 
and detailed examination (accompanied by practical proposals 
for taking up and reforesting the hills) should he called for. 
Various officers having visited the spot, and having confirmed 
the earlier observations, Mr. Moir was at last, in 1882, directed 
to prepare a further and final report. 

We may remark that, had a ‘sample area’ of considerable 
extent, where there was least population, been taken up at once 
(in 1878), and closed absolutely, by this time there would ^ve 
been a four or five yeara^ growth, which on all the evidence 
available, and in all human probability, would by this time 
liave been such as to afford the most conclusive evidence as to 
future treatment, to say nothing of having created a grazing 
ground (or rather a grass cutting ground) which might have 
been of very considerable use in facilitating the disposal of some 
of the Giijar cattle, that would have to be excluded from the 
closed area afterwards to be taken up. 

Mr. Moir’s rejDort together with the letter of Mr. Ribbentrop, 
Conservator of Forests, forwarding it, and the orders of Govern- 
ment are now published. 

The report, which is practical, moderate in tone, concise and 
well expressed, is full of interest. The map that accompanies 
it is not indeed very intelligible, and the copy that has reached 
us, has the color references so given as to make it difficult, if 
not impossible, to guess what color belongs to which reference. 
It now appears that more than 780 villages in Hushvarpur, 
besides what happens in Jalandhar, are affected, and that the 
recent settlement operations, show the revenue as suffering to 
the extent of about Rs. 90,000 annually. 

We are glad to see that Mr. Moir’s proposals are thoroughly 
practical : they contemplate taking up the tract of country 
which encloses all the sources of the main Chos : thus form- 
ing a series of perimeters. These areas are necessarily extensive. 
Some of them of course are more difficult to get hold of than 
others, owing to the existence of hamlets and patches of cultiva- 
tion. Mr. Moir has proposed to take up all, but to devote 
special attention to three of the largest and most important 
‘‘ perimeters.” It would seem that after all only some 80 or 90 
small hamlets would have to be interfered with. 

' The reason why the perimeters are extensive is, that the Choa 
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branch exceedingly. If any one riding along the district road, 
which we described at the ontset of this article, turns north- 
ward, up the bed of the Cho, he will find that after he reaches 
the foot of the lowest spurs of the hills, the bed will branch 
eflF at once into several torrents ; and if he follows up one 
branch, he will find that that again branches, till at last he traces 
one branch up to a narrow gorge through which he can hardly 
pass (vide Indian Forester,” Vol. V., page 16), and reaches a 
sort of basin or amphitheatre of broken sand hills, which is the 
source of the branch : this basin together with the continual 
abrasion and cutting down of the miles of sand stone (half 
hardened) through which the Cho cuts, are the source of the 
loose sand which is carried down over the plains. 

It is essential of course, as Mr. Moir points out, to begin at 
the top ; it is of little or no use to try ana restrain the edges of 
the bed in the plains, where new masses of material are conti- 
nually sent down year by year, from above. We must endea- 
vour to stop the supply of sand material at the fountain head. 
Hence, while our mainstay must be the encouragement of 
vegetation in all forms, on the friable surface, it may greatly 
facilitate and expedite the work to have recourse to fascines, 
and other devices of an engineering nature. In our opinion the 
partial levelling of largo tracts, so as to get them into an un- 
broken though crested and undulating extent. A work known as 
encretement in the Alps, will be of immense service, and such areas 
covered with grass and herbage, will at an early date be avail- 
able for the support of the cattle which must be kept out of the 
perimeters generally and will be always a source of trouble. 

It cannot be too clearly borne in mind however, that official 
fe^rs of oppression and of worrying the people,” have veri/ 
greatly and persistently exaggerated the amount of removal and 
repression needed. After a very short time, but after the clothing 
of grass and herbage has been secured on decently levelled ana 
/Locessible tracts, the Forest Department could easily arrange to 
maintain the whole number of cattle (camels of course ex- 
cluded) which are now such an object of anxiety. In the Alps 
by the establishment of frui fibres, both fodder plants and roots 
are raised, as well as supplies of grass and other seed for 
the express purpose of sowing pasture grounds, at and about 
which the cattle can be collected, while the closed areas are 
allowed to rest. 

It is needless almost to point out, that the fact that cattle 
Bjre not so numerous as to be unmanageable, has nothing to do 
with the necessity for closing. For when a tract is very much 
denuded, a small number of hungry cattle grubbing up every' 
stock and gnawing at everv sparse attempt at vegetation, are 

S ite sufficient to prevent tne re-growth required ; and that is 
e important matter. ’ 

The Government orders on the report are not very encour- 



MADRAS AGRICULTURAL ESSAYS. 


277 


aging; ; but they contain one good feature, they admit the idea 
of special legislation : all that we can add is to point out, how 
absolutely reasonable it is to recognize, that in curing a great 
evil, the few must suffer some inconvenience for the saving of 
the many. What, as Mr. Ribbentrop puts it, is the justice 
of allowing “ 785 villages to suffer so that 80 Gdjar hamlets 
may pick up a precarious living ” ? There should be no hesi- 
tation about re-appropriatin|r for the public benefit, the whole 
range, and providing that while a fair compensation is paid for 
actual cultivation (regard being had to its precarious nature) 
and fofT buildings, no other compensation shall be allowed for 
temporary loss of rights, provided that when the Forest Ad- 
ministration declares the perimeters ddfemahle or safe, the 
quondam owners of the waste shall have such regulated 
rights of grazing and wood cutting as shall be consistent with 
the permanent maintenance of the forest area. It should not 
be forgotten as a very important element in the calculation, by 
those who are apt to talk about ^ confiscation ’ and so forth, that 
the restoration of the area itself (apart from the public benefit to 
the lower lying properties) will render the rights ultimately 
given, far more valuable than the nuda the bare 

ownersnip of the desolate hills now is.* 

MADRAS AGRICULTURAL ESSAYS. 

The Report of the Madras Agricultural Exhibition, a copy of 
which has been sent to us, contains in addition to the usual 
information as to exhibits, prizes, attendance, &c., the best of 
the essays submitted to the (Committee by private competitors. 
Two essays are published on the management of soils under 
coffee in Southern India, four on the best and most economical 
methods of utilising irrigation water, and two on the best 
method of laying down fuel plantations in India. The essays 
on coffee soils are interesting as far as they go, but they are 
more or less incomplete. Both authors insist strongly on the 
importance of good manure, and in Mr. Clarke’s essay stress 
is very rightly laid on the fact that soils under coffee owe the 
diminution of their fertility far more to loss by waste than to 
the removal of material in crop. The Author points out that 
if the soil is to be kept in a fertile condition this loss by waste 
must be prevented, and he shows that such a process, although 
necessarily expensive, can with care be made profitable. He 
urges that organised experiments should be made to elucidate 

* That is, moreover, conceding that there i* a real ownership ; for the Settlement 
Report thronghoat says nothing on the subject. All that is known is that the 

waste ** WHS shown as included in the village boundary, without any apedal 
orders on the subject, and it is very much a matter of opifiion and of vague /eaftag 
that has gone on gathering from one later report to another, whether any pvo- 
pnetory right was ually given at alL 
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the best available methods by which this can be done, and em- 

i )hasises the necessity for rigid economy and scientific know- 
edge of coffee cultivation under its present conditions is to be 
carried out with profit. The essays on Fuel Plantations are 
of very general interest, and we particularly commend that sub- 
mitted by Mr. Rhodes Morgan. It is obvious that fuel 
plantations if carefully conducted must of necessity be profit- 
able, for the demand for fuel is probably everywhere on the 
increase, and a plantation when once fairly started is little liable 
to damage from excessive or insufficient rainfall. The best 
tree for fuel plantations is said to be the Casuarina muricata^ 
which easily adapts itself to climatic variations, grows with 
great rapidity, and moreover yields timber capable of bearing 
a very high cross-strain. After securing a plot of suitable land 
near the market where the wood is to be sold and easily irri- 
gable, Casuarina plantations can be laid down by sowing the 
cones in shallow rows. The seedlings should bo planted out 
when 9 inches high, and for 100 acres of land about lakhs 
of plants should be laid down in the nurseries. The seedlings 
should be well watered up to tho time of transplantation, and 
after transplantation the watering should be continued until 
tho young trees are in vigorous and steady growth. A seven 
year old Casuarina tree averages 60 feet in height and 30 inches 
circumference near the ground. The price of seedlings is given 
at Ra, 6 per 1,000, and 1^200 or 1,500 to the acre should be 
allowed. Pitting the ground costs about Rs. 8 per acre, and 
watering about Rs. 26. Fencing, quit rent, and miscellaneous 
charges bring up the total cost per aero to Rs. 64. An eight 
year old tree contains on average 10 cubic feet of wood, and 
supposing 1,000 trees per acre to survive, 10,000 cubic feet of 
wood would be produced, the weight being 267^ tons. At Rs. 
8 per ton this would realise Rs. 2,142-13-8. Interest charges, 
felling, sawing, carting and supervision bring up the total 
expenditure to Rs. 842-8-5 per acre, and the net profit is Rs. 
1,300-5-3. Other good fuel trees are the Acada arabicay the 
Albizzia tebbeck, which also produce good timber, and the list 
could be easily enlarged. It should be remembered that Casua^ 
rina grows best in light sandy soil, and if any part of a block 
of land intended for a fuel plantation should be found of stiff 
cotton or clay soil, some other species of tree should be laid 
down. In a fuel plantation the coppice system should be 
followed, i. e.y each portion of the block should be felled com- 
pletely in rotation. The stools will shoot up freely and regu- 
larly, but the outturn will bo slightly less than that of the first 
cutting. After three or four ooppioings have been effected the 
land should be replanted with another species of tree, when- 
ever this is possible. But on sandy soils the Casuarina is so 
far superior to other trees that it is better to let well alone, 
and not attempt to lay down new varieties. 
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In hill climates such as that of the Nilgiri Hills, the best 
trees for fuel purposes are those imported from Australia, tho 
Acacias Melanoxylon and Dealbata^ and in particular the Euccb- 
lyptus globulus. Mr. Morgan states that were the many acres 
of grass land in tho neighbourhood of Ootacamund planted 
with a mixture of these trees, they would afford an abundant 
and perpetual supply of fuel more than sufficient to meet all 

S ossible requirements. A fuel plantation in tho Nilgiris laid 
own with wattle trees would be fit for felling in 7 years, and 
would produce a net profit of Bs. 664 per acre, the price of 
fuel being calculated at Es. 8 per ton. A plantation of Euca- 
lyptus globulus would probabfy stand five or six septennial 
fellings without diminution oi outturn, and might even last 
longer than this. Decennial fellings would be more profitable, 
the net gain per acre on such coppicing being given by Mr, 
Morgan at Bs. 2,043. In the case of a 500-acre bbck of mixed 
natural jungle worked carefully and within easy reach of the 
fuel market, the net profit for 12^ years is estimated at Bs. 
3,03,800, being at rate of Bs. 607 per acre. 

The exact amount of calorific power of any given tree is 
difficult of calculation, but may bo said to increase w ith density 
and hardness of the wood. Besinous and oily woods are of 
little value as fuel, but most hard woods burn with a clear fine 
flame, and produce excellent charcoal, which may profitably 
be manufactured in fuel plantations. Mr. Morgan’s interesting 
essay closes with some practical remarks on the enemies and 
diseases to which plantations are exposed, and the best means 
for their extermination. 
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EEPORT ON LOCUSTS. 

From — Frbdebio Moore, Esq., hte Assistant Curator^ India 
Museum^ London. To — The Under Secretary of State for 
India, 

Sib. — ^With referenco to your letter of the 9th October last (B. 
S. & C., No. 2046), and its accompanying packages containing 
specimens of locusts from the Bombay Presidency, which were 
forwarded to mo with the view of determining their scientific 
names, I have the honour to forward the following brief re- 
port thereon. 

The specimens of locusts sent from Purandhar are representa- 
tives of three species, referable to the genera of Acridium and 
Caloptenus, and of which the following descriptions will serve 
for future identification 

(1) . Acridium succinctum. Front wings yellowish olive- 
brown, with broad darker brown streaks from the base between 
the middle veins, these streaks becoming slender and obliquely 
disposed toward tip of tho wing. Hind wings pellucid, bright 
purplish-rose colour towards the base. Body and legs olive- 
brown. Head smooth, with transverse blackish marble streaks ; 
face keeled, black streaked, and with a yellow bead-liko spot at 
upper end of outer keels, and a similar spot between the inner 
keels. Eyes oval, olive-yellow, black streaked. Antenna) yellow. 
Thorax roughly punctured, and with a slight dorsal keel, a 
blackish sub-dorsal streak, and a broad lateral front streak with 
a pale central streak. Abdomen brown. Front and middle 
legs olive-brown above, yellowish beneath. Hind femora nearly 
as long as the body, pale testaceous, tip sap green ; hind tibiae 
olivaceous, spines white with black points. Expanse of the 
wings four-and-a-half to five inches. 

(2) . Caloptenus eruhescens. Front wings reddish testaceous 
at the base, and pale brownish towards the tip, marked with 
numerous dark brown transverse streaks between the upper 
veins, the streaks being broad and macular from the base of the 
middle veins, and then becoming transversely continuous towards 
the tip. Hind wings pellucid, pale purplish-rose colour towards 
the base. Body and legs testaceous. Head and prothorax with 
a broad indeterminate blackish stripe on each side. Head 
smooth, moderately long, tip of the vertex and front punctured, 
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transversely sub-elliptical, distinctly keeled, inner keels paral- 
lel, outer keels diverging slightly towards the face. Eyes 
elliptical, ferruginous. Antennae slender, pale, testaceous. 
thorax finely punctured, with an extremely slight middle keel 
and' hardly perceptible lateral keels, transverse impressed line 
straight, fore border and sides slightly rounded, bind border 
much rounded. Prostemal spine very thick, not attenuated 
towards the tip, which is slightly truncated. Hind femora 
nearly as long as the abdomen, with a black longitudinal stripe 
along the outer side, and three strips along the upper part of the 
inner side ; hind tibias pale testaceous, shorter than the femora, 
the spines with black points. Front and middle legs testaceous. 
Expanse of the wings nearly two inches and a half. 

(8). Caloptenus caliginosus. — Body and legs dark brown. 
Front wings brownish-ochreous, with large, broad, dark brown 
^ots from the base, and smaller transverse spots towards the tip. 
Hind wings pellucid, slightly suffused with pink at the base. 
Head with pale ochreous streaks. Face keeled ; the edges of 
the keels pale ochreous. Eyes oval, brown, with pale ochreous 
streaks in front. Antennae ochreous. Thorax above scabrous, 
punctured at the sides ; top and sides keeled ; the e<lges of the 
keels pale ochreous ; a black spot with ochreous centre on each 
side. Abdomen dark brown, with ochreous segmental bands. 
Hind femora very broad, dark brown, paler beneath, the ridges 
on outer side prominent, upper ridge with short black spines, 
the latter ridges spotted alternately with black and ochreous, tip 
black streaked, inner side paler, wdlh a broad black streak along 
the middle ; hind tibia; pale brownibh-ochreous, w ith black tipped 
spines. Front and middle legb ochreous-brown. Expanse of 
the wings two inches and a half. 

The .Specimens forwarded from Nasik and Sholapur are also 
referable to the species No. 1 above described, namely, Acri- 
divm mccinctum, 

Tliose from Hirnr Taluka (referred to in letter from Revenue 
I)epartin(*nt, No. 71, dated 4th September, 1883,) are quite 
different from either of the above, and are representatives of the 
species of the genus Cyrtacantliacris, namely, — 

(4). Cyrtacanthacris ranacea, — Front wings olivaceous brown- 
ish-ochreous, with two large well defined dark brown basal 
spots, followed by an inward oblique constricted spot, a leng- 
thened spot, and thence to the tip by several outwardly oblique 
short spots. Hind wings pellucid, yellowish. Body and legs 
olivaceous brownish-ochreous. Head smooth. Eyes brown. 
Face slightly punctured, keeled, the bead-like spots facetted. 
Thorax numerously covered with minute raised tubercles on the 
top, and punctured at the sides, with a whitish dorsal streak and 
lateral quadrate spot, the latter blackish along its upper edge. 
Hind femora with dark brown ridges and transverse streaks ; tip 
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black ; tibial spines long and black tipped. Front and middle 
legs brownish-ocbreous. Expanse of tne wings four and three- 
quarter inches. 

4iny papers containing reports of the occurrence of locusts, or 
other insect pests in India, that I could be favoured with, would 
greatly interest, 

110. OaMeld JBood, London^ 

12th November^ 1883. } 

From — Fredbeio Moore, Esq., late Assistant Curator^ India 
Museum^ London. To — Sir G. M. Birdwood, C.S.I. 

Sir, — In continuation of my remarks upon the specimens of 
locusts, referred to in letter B. S. & C. No. 2046 of 1883, for- 
warded from Bombay, which were sent to me for examination 
and the identification of their scientific names, I have the honour 
to submit the following note upon Dr. Macdonald’s letter, No. 
502, dated Bombay, 22nd October, 1883, and which were sub- 
sequently also sent to me for the same purpose. The object for 
which these specimens of locusts have been forwarded to Eng- 
land being simpljr for the purpose of ascertaining their scientific 
names, my examination of them results only in supplying that 
information. 

T!ie specimens contained in the nine small bottles, with the 
exception of the single specimen noted at the end of paragraph 
2 of Dr. Macdonald’s letter are all representatives of one species 
of the family of Acrididee, namely, Ojrya furcifera^ and of which 
the following is a description for future identification. 

furcifera. 

Adult. — Grass green, head smooth at the sides, and with a 
few slight strigie above ; face broad, punctured, with four keels, 
two central and one lateral, a small bead-liko spot between the 
middle keels and a similar s])ot on each lateral keel above the 
antennas ; vertex prominent, depressed above, convexly angular 
in front ; eyes brown, lateral, remote, prominent, oblique ; an- 
tennae ringed with black ; thorax very finely punctured, travers- 
ed by four transverse slender black striated lines, the two pos- 
terior lines extending to near the lateral edge, third line short, 
dorsal, the anterior line interrupted above ; abdomen broi^m 
along the dorsal keel. Hind femora long, extending to end of 
the abdomen, ridged above and beneath on both sides, laterally 
thickened to the base and with transverse angular strigas ; knees 
black streaked ; hind tibia nearly as long as the femora, bluish, 
with two rows of strong black-tipped spines above and four 
single spines at the end ; tarsal pads largo ; fore and mid legs 
sli^tly punctured ; tibiae slightly spined beneath. Front wings 
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grass green, reticulated ; hind wings pellucid, reticulated, pro- 
minent veins brown towards the base. 

Expanse of wings, male 2, female 3, inches. 

The reported statement at the end of paragraph 3 of Dr. 
Macdonald’s letter, that* immatuTe pairs of these locusts breed, 
cannot be true. The act of perpetuating the species cannot be 
effected before the insects mve reached the adult stage. The 
eggs contained in the abdomen of the female are formed during 
the pupal stage, and are not susceptible of fecundation during 
that stage of the insect’s life. The eggs, noted as having been 
actually laid by an immature female, whilst confined in a box, 
were only exuvial pellets. 

Slst December^ 1883. 

INSTRUCTIONS HOW TO PRESERVE PLANTS IN- 
TENDED FOR IDENTIFICATION.* 

I. How to collect the specimens. 

If the plant is small, that is, if it is not more than 18 inches 
by 13 inches, pick the whole of it, taking special care that it ex- 
hibits well the leaves^ flower and fruit. 

If the plant is a strub or a tree, take a branch with at least 
two leaves attached to it. Take also a branch which bejirs the 
flowers. If the flowers are very large or fleshy, some additional 
ones may be dried separately. 

N,B . — It is most important to remember that for proper iden- 
tification it is absolutely necessary that all the different parts of 
the plant should be well shown, especially the leaves^ buds^ open- 
floioers and fruit. 

II. How to dry the specimens. 

Take a board 18 inches by 13 inches, and place upon it four 
sheets of thick unglazcd paper (any common country paper will 
answer the purpose), and place the sp(‘ciinens which have been 
selected, as diroct(‘d above, upon the paper, so that they shall not 
touch each other, f 

On these specimens place four more sheets, and on the sheets 
more specimens, and then again more paper. This may be re- 
peated a number of times varying according to the thickness 
of the specimens. 

On the top of all place a second board, and on this board a 
weight, which shall equal that of about twelve ordinary sized 
bri(±s. 


* Issaed by Director of Agriculture, Madras, for guidance of officers sending 
epocimenB. 

t M.r Mann used iron wire frames in Assam, which are far better than boards, 
■blowing moisture to pass off most readily ; similar ones are now used at the 
Forest School, and may be obtained from the Canal Foundry, Roorkee.— [E d.] 
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After the plants have been under pressure for noi more than 
twenty-four hours remove the paper, which will be found to be 
quite damp, and replace it with other quite dry paper, and put 
tnem again under pressure. 

Kepeat this chan^ng of the paper daily for a week or until 
the plants are quite dry. 

Jy. 5.— The damp paper may be dried in the sun or over a 
fire, and may he used over and over again.* 

III. How to pack the specimens when dried for despatch 
by post. 

W hen quite dry the specimens may be packed as in the press, 
only with one sheet between each layer of specimens instead of 
four, and that sheet may bo quite thin. Ordinary newspaper 
will do. 

The sheets with the plants should then be made into a flat 
parcel, and as compactly as possible to prevent their shifting, 
and the parcel should be further protected by card-board covers. 

IV. How to preserve specimens which are too fleshy to dry 
in the way above described. 

Take tne whole plant entire, or in sections if too large, and 
place it in a jar or wide mouthed bottle and fill with methylated 
spirit. Cover the mouth with several folds of wet bladder. 

The jar or bottle should then be nut into a box with a pack- 
ing of hay to prevent its shifting ana despatched by rail. 

\ . How to direct the parcel or jar. 

In order to prevent doubt as to whom the specimens are sent 
from, it is very desirable that the direction card should bear the 
name of the specimens and the name and residence of the sender. 
The accompanying example will explain fully how the parcel or 
jar should bo directed. 

Specimens of KoUnaru, 

From 

A. B., SuB-CoLLECTOK OF SoUTH GaNABA. 

To 

M. A. Lawson, Esq., 

Director of Government Cinchona Planiationsj 

Botanical Gardena and Parks j 

Ootacamund. 


Or better over burning churcoaU— [E d. J 
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VI. The specimens should be accompanied by — 

I. A description of their general appearance. 

II. A description of any noticeable peculiarity. 

111. A description of any uses the plant, which the apeci* 
mens represent, may be made of. 

The following examples will show what are the chief points to 
be attended to : — 

Example L 

Specimens of KoVmaru — 

I. A rather slender shrub, not much branched, some- 
times almost a small tree ; bark light grey and 
smooth. 

II. Flowers brick-red. 

III, Fruit not fleshy, spirally twisted. 

IV. Grows in the more open jungles on the plains or 

on the slopes of the gh&ts up to 5,000 feet. 

Y. The natives make cordage and nets from the fibre 
obtained from the bark. 

VI. Specimens of the raw fibre sent by rail. 

Example IL 

Specimens of Bodu — 

I. A fleshy plant 6 inches to 1 foot in height, grow- 

ing singly or two or three together on the roots 
of the tobacco. In the place of green leaves the 
stem is covered with brown fleshy scales. 

II. The flowers are a rather dull purple. 

III. The plant causes much damage to the tobacco crops. 

IV. I am told that the natives in some parts use the 

Bodu as fodder for their cattle. I have tried it 
with cattle here but they refuse toieat it. 

V. I have not seen Bodu growing on any other plant 
but the tobacco ; but if I should hereafter I will 
send dried specimens for identification. 

VI. Eighteen specimens have been dried and sent by 
post. Six other specimens have been put in spirit 
and sent by rail. 
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Rangoon Teak. 


Mut Pieon, good large, tea 

If »i 

Sawn Timben f ••• tee 

Plank®, long lengths, 
Sheathing Boards, 

M ^ II l-inch,.,. 
Boards, 1 inch, 


••• Bb. 6 to 12 per mnning foot. ) Quotations 
•te f nominal, 

••• „ 85 to 116 per ton. „ 

„ 120 to 130 

!!! rt 106 to 140 



Moulmeia Teak. 


Square Timbers, 20 to 30 feet long, 

10 to 24 inches square, first class, Bs, 105 to 135 per ton of 50 cubic feet. 
Square Timbers, 20 to 45 feet long, 

14 to 18 inches square, 130 to 200 „ „ „ 

Second-class Timber, ... ... „ 85 to 95 „ „ „ 

Planks, long lengths, first class, ... „ 120 to 145 „ „ „ 

Furniture Planks, 18 inches and up- 
wards, and 1 inch thick — good,,.. „ 130 to 170 „ „ „ 

Sheathing Boards, t-inoh, double,.., „ 140 to 150 „ „ „ 

,, „ ^■inch,.,, .., ,, 145 to 160 ,, „ ,, 

Scantlings (of sizes), G5 to 150 „ 

Moulmein Cedar square timber, ... „ 05 to 80 „ 

Peemah (Lageretrcemia Flos-Be- 
gina), 60 to 65 „ 

Other Timber. 


Mahoganj,. *■ 

^sh Oars, 
small, 7 

I, large, J 

Johore Teak Squares, •- 


... As. 5 to 7 per supl. foot of 1 inch thick. 
... ,, 5^ to 6 per foot. 

... Bs. 70 to 110 per ton. 

„ 60 to 65 „ 




The Caedamom Hills of Tbavancoeb. — The night of my arrival 
at Odnmenshola, the elephants were very noisy, and gave us a 
serenade close to the camp, and another herd about a mile across 
the valley was evidently troubling the people camped at a 
Tavalum, or cardamom-collecting station, and tom-toms were 
beaten and matchlocks fired to drive them off. Our camp was 
well protected by a deep broad trench, and despite the trumpet- 
ing and rumbling growls of the herd, I was able to sleep soundly. 
A. informed me that ^phants often fed close up to the trench, 
and on one occasion^he inter\newod a herd with a magnesian 
light. As long as the light was burning they all stood staring 
at it (the trench intervening), but on its going out they gave a 
series of scn'ains, and quickly vanished into the neighbouring 
jungle. For some nights afterwards they carefully avoided the 
camp. 

I s})ont several days with A. at Odnmenshola, and joined him 
in his various visits to the neighbouring Tavalum and gardens, 
as well as on his rounds road making, and I had many oppor- 
tunities of watching the work of collection and curing the 
cardamoms. Our ride to a large Tavalum was very interesting 
as we passed through miles of cardamom forest through which 
bridle paths had been cut. The Tavalum we visited was some 
distance beyond the forest, and was a busy scene, as a large 
amount of cardamoms were being dried on the natural barbacues 
of rock, and women and children were busy stripping the 
capsules oflp the scapes that had just been brought in. From 
here we rode over a pretty undulating grass country to Calla- 
para, where A. had a large permanent camp for warehousing the 
cardamoms from the mdghbouring forests. This camp as at 
Odumonshola was surrounded with a trench to keep the ele- 
phants out. Previous to the trench being cut, a tusker had, by 
'Way of amusement, attacked the bungalow, and despite the 
efforts of the watchman to drive it away, had damaged a good 
deal of the verandah before aid came. Near the trench A. 
pointed out a hill gooseberry or nellikai tree, where a forest 
tragedy had occurred. The watchman had heard the sound of 
^ Bambur, and noticed a large stag steadily facing the grass with 
his hack to the tree as if facing some danger. Presently a tiger 
sprang on the stag, which received him on his horns, and threw 
him into the grass, receiving a blow at the same time from the 
tiger. The stag was seen to Tie down, and the watchman going 

2 p 
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to see whether it had rnovc'd, found it dead. The tiger did not 
return, and most probably got his death wound, as A., to whom 
the stag’s head was brought, found both brow antlers covered to 
their bases with blood and tiger’s hair. He described the head 
as the finest he had ever seen. From Callapara we returned to 
Odumenshola by a pretty bridlo path over some miles of open 
grass country. At a nullah we crossed before rising to the hill 
on which our camp stood, we disturbed a herd of elephants who 
from their cleanly appearance had just had a bath in the nuUaL 
Our presence scarcely disturbe{l them, and they moved off a few 
yards into a neighbouring bamboo clump, where we could hear 
them for a long time trampling and crushin^y the bamboo. A. 
had some time previously lost a good deal ot his baggage here 
by the attack of a rogue elephant on his coolies. Fortunately 
for the coolies they had just put down the loads when the tusker 
rushed among them, and he was too much occupied to notice 
them Crouching in the grass among the cases and packages. 
Six or seven cases of crockery and provisions were soon smashed 
up by the rogue, and he would have probably dt'stroyed (every- 
thing, and hunted the coolies as w(‘ll but for a case of medicines 
which disagreed with him and made him Ix'at a rotre^at. A. 
came on the scene an hour afterwards and tried to follow him, 
but he had gone cl('an off, and his track e\id(mtly indicated a 
groat hurry, so A. had to bewail the loss of his goods and chattels 
without the satisfaction of bringing the rogiu* to book. Full as 
the country seemed of el<^phant> (1 countc^d m^arly forty in sight 
at once from our camp) theixj are many months in tn(‘ year, I 
was informed, that tlmy are not to he seen. A. told im^ they 
had regular seasons for migrating to the cardamom forests, and 
that he recognised individuals invariably a])})('aring at tlio sanio 
time every year in what appeared to be v^(dl-known runs of 
theirs. In F(d)ruary tluy disapp(‘ar(Ml cn mam when the hill fires 
began, and tlui water was scarce ; to return lato in October. 

27ie cultivation of ('ardamonm . — I f(*ar J ha\o digresscid a 
great deal from the subject of cardamoms, and must return to 
iny notes. From what 1 could learn tluTc* are two varieties of 
cardamom in th(i Travaneoro fore>ts. One crop comes to matu- 
rity about October, and the otbc‘r in rlaniiary. Tbti varieties 
appeared to bo caus(Ml by difienmcc of rainfall and soil ; the 
former mowing in a misty wet climate and j)ooror soil than the 
other, wich grows in a comparatively dry cliinato, and fine 
rich soil. My small experience was confini^d to the latter 
variety. Land having been sel(‘cted, tlie Superintendent has 
to he applied to for leave to open the garden. Nothing 
charged in the way of assessment till the garden comes into 
bearing, when a rate of t(‘n per cent, on the crop is charged for 
land tax. Only certain forests will grow cardamonas, and the 
pres(mce of a few wild i)]aiits is a safe indication of the suitability 
of the soil. Tht'y will not grow in bamboo or reed jungle^ noi 
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will they thrive under ninnga-mnrrum, inella-mnrmm, or dain- 
mer trees. Tlie best a<^pect is a northern one, and a steep incline 
is better avoided. Th(' finest ^ard<nis 1 noticed were on easy 
nndulating land, and in such situations I was informed they 
lasted for years. The -opening and preliminary work is very 
simple. Operations begin in April by the cutting down of all 
undergrowth to 6 or 8 inches in diameter ; and here and there 
large trees of rapid growth are cut down. No burning is done 
as in coffee clearings, and the felled branches and undergrowth 
are allowed to rot. In the following October the young carda- 
moms begin to sprout. Where they are too crowded, it is 
necessary to thin them out and transplant them into the open 
spaces, and whore the plants have sparely sprouted, it is also 
usual to sow the ground with seed. The seed should be sown 
before the monsoon. The growers prefer stocking their gardens 
with spontaneously grown plants, which they say last longer 
and come late, bearing earlier than those grown from seed. 
For two years nothing further is done. In the third year the 
clearing should bo weeded, and the small sprinkling of crop 
gathered. In (he fourth year a thorough m ceding ought to be 
done, and the decayed sialks and leaves bcaj>eil up between the 
clump of cardamoms. The gard<*n i^ now in full bearing, and 
will require* regular attouHon. The vv(‘(‘ding should bo done in 
November, and the crop comes imme<lintely to maturity with the 
letting in of light and air. (Vrdamoms require light showery 
weather in March and Apiil, when (he flowering scapes are 
ready to hlossom. In rich soil the s(•ap(‘^ will run out to 3 and 
4 leet in length, l)ut shorter growths gi\e belter results in the 
way of crop. The failurt* of showery \v outlier immediately after 
the blossom will ruin the prospects ol the crop, and though the 
scapes will sometimes throw out a s(»cond blossom, the result is 
generally a poor one. The fluctuations of crop are therefore 
great, and as hall storms often occur about the blossoming time, 
the risk and uncertainty of crop much increased. Cardamoms 
begin to ripen in November, but it is often late in January 
before the growers will pick the crop, and a great deal is 
destroyed by snakes, rats and vermin of every description. 
Judging from wliat I saw in the garden, of capsule shells, pro- 
bably one-third is lost in this way. (^hetties from the neigh- 
bouring villages in the Madura District, are tlio principal 
growers, and they usually begin the cardamom harvest when 
about half the remaining capsules on the scajics arc ripe. 

The scapes with the cardamoms on a^'c removed to the small 
collecting stations, and cured by a process of drying in the sun 
and exposure to the dew. The morning after the collection the 
capsules are carefully removed from the scapes, and dried on the 
rocks. The fleshy shell soon loses its green or brown colour 
under the three or four days drying, and is then fit to be 
removed to the weighing stations. Cardamoms lose two-thirds, 
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three-quarters, or e\en four-fifths of their measure by drying ; 
the exposure to dew is supposed to give a bleached look to the 
sample. Some cardamoms I noticecl had a green tinge which 
no amount of drying could remove, and was supposed to he 
caused by the nfiture of the soil they came from. Could the 
crop be gathered in, as it ripened, there is no doubt a much 
better sample could be secured, but I was informed that it would 
not pay the growers to do this, as the Travancore Government 
made no distinction in the price for bad or good qualities, and 
the result was the loss of much of the ripe fruit and the character 
of the rest being damaged by indiscriminate packing of mature 
and unripe capsules together. A second curing and winnow- 
ing is given at the weighing stations, and there is a further 
drying and winnowing on the coast when the cardamoms are 
ready for the buyer. On the coast the best descriptions will 
realize as much as Bs. 4 per lb. (Dutch), but the grower only 
receives a third of this, and when all deductions from this third 
are made for watchmen, land tax and other petty charges, the 
amount really paid is nearer one-fourth than one-third. From 
notes taken of the cost of cultivation, I was doubtful whether 
the growers could nuike any thing by the transaction, hut the 
fact of their continuing to cultivate is proof that they do make 
something. A. considered it paid the growers if they secured two 
good crops to throe had ones ; but he admitted that it was very 
difficult in bad seasons to get the owners to take in their crops, 
and he had often to do so at the Government’s expense. At 
ono time ihe produce had h(‘cn as high as 3,000 (jwt., but had 
subsequently dwindled down to a tenth of that quantity. Since 
A’s incumhency more land has been opened up and abandoned 
gardens brought into cultivation, and he had lately a crop of 
1,500 cwt. A mor(‘ liberal policy on the part of the Travancore 
authorities would soon double the cultivation. Nearly all the 
cardamom growers are British subjects, owing no doubt to the 
fact that the forests as far as the Pereyaur had once been under 
British jurisdiction. About the second decade of this century, 
this tract was transferred to the Travancore Government, and 
the cultivators who were British subjects continued their occu- 
pation under the new rule. Boughly estimated about 20,000 
acres w^ero under cultivation, and from what 1 could learn there 
was forest land enough available for extending the cultivation 
five fold. The yield per aero in even favourable time does not 
exceed 20 to 25 lbs. of cardamoms. 

In addition to cardamoms the Travancore Government collect 
ivory, wax, gallnuts and other hill products, and obtain some 
revenue from teak and blackwood, and also from cattle grazing 
fees. Altogether the average nett revenue comes to about 2 
lakhs of rupees. No land is granted for otherwise than carda- 
mom cultivation — a wise policy on the part of the Travancore 
Government, as without losing their forests they obtain a safe 
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thoDffh fluctuating rev^^nue. Still there is a good deal of land 
suitable for grain cultivation which is not allowed to be culti- 
vated though ready with a light tickling of the surface to yield 
fine crops. The wandering hill tribes in return for Sircar 
service are alone allowed to grow any grain, and they are 
restricted to old nursery clearings. 

Though the cardamom hills are unoccupied at present by any 
resident population, there was a time when they must have been 
inhabited, as ruins of forts, rude carvings, and inscriptions 
plentifully testify, but there are no traditions of the old inhabi- 
tants, ana the present hill tribes, according to their own account, 
rire Jmt c omnarativelv recent settlers. The present hill men 
are dfeJtBSr Tamil or Malayalam origin, and seem to have 
settled on the hills in the last three hundred years. They are 
fine men in physique though living in feverisl^laces, and 
according to census returns are on the increase. The Railway 
has made the country accessible, as twenty-four hours from the 
Railway Station of Ammanackenoor would land the sportsmen 
at some of the finest shikar grounds in Southern India . — Madras 
Mail, 


Rkauing Silkworms in the Chang a Manga Plantation. — 
A correspondent sends some interesting information to the 
Lahore paper on the rearing of silkworms in the Changa Man- 
ga Plantation. He says : — 

Cbaiiga Manga is a sissu plantation of 11,000 acres, situated 44 
miles from Lahore on the Mooltan Railway line. During the last 
few years a thick undergrowth of mulberry has sprung up under the 
shade of the sissii. This is due most probably to the immense num- 
ber of starlings and other birds that visit the plantation during the 
time the mulberries are ripe. This undergrowth is encouraged by 
the Forest officers, in order to cover the ground from the hot rays 
of the sun during the summer, and to keep down the dense growth 
of coarse kana grass, which springs up during the rainy season. There 
are now several hundred acres of this mulberry undergrowth ; and 
Mr. Ribbon trop, Conservator of Forests, suggested that it might be 
utilized in rearing silkworms. Mr. Lem arch and, Deputy Conserva- 
tor of Forests, was accordingly deputed to the Gurdaspur district to 
collect all the information necessary on the subject, and to start the 
scheme at once. Twelve chittacks (24 oz.) of Japan eggs were ob- 
tained from Mr. Keighly, of Madhopur, in February last. During 
March the worms began to appear ; and now they cover a space of 
nearly 1 ,300 square feet, packed close together. There are at present 
four rearing sheds covering an area of 2,000 square feet. This is 
insufficient, and more sheds are being built. So far, the experiment 
has proved a great success ; and it is well worth any one’s while to 
fun down from Lahore to see what is being done ; Changa Manga is 
only a two hours’ run from Lahore, and it is the largest sissii planta- 
tion in India, besides being the prettiest spot in the district.” 
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The Forestry l)o]jartnient in the Punjab is thus bestirring 
itself in the growth of the mullwirry plant, an undergrowth of 
which is said to extend over an an^a of 1 2,000 acres of sissii 
plantation on the Lahore and Mooltan railway, and to utilise 
these, an abundant sui)])ly of the best variety of silkworm eggs 
has been procured, large breeding sheds have been erected, and 
there is every prospect of an extensive intlustry growing up. 
Let the Punjab authorities however, remember that to rear the 
worms au<l obtain a supply of cocoons are not sufficient to ensure 
the comploto .success of this industry. Grt'at care and attention 
must bo given to the , winding-off the silk, for if this be done 
carelessly all previous labor will have been in vain. It is in this 
that the natives of Bengal have so completely failed, to the 
depreciation of Bengal silk and the decay of tlic trade in the 
article ; and it was this same negligence and indifference to their 
own interests which ruined the hand-loom industry in jute 30 
years aigo, and compelled the shippers of gunny cloth and bags 
to introduc(‘ machinery for s]>inning and weaving, in substitu- 
tion of hand labor . — IncUan Agriculturiat. 


Guinea-Grass and Lucerne. — The following is from the 
Procoeding.s of the A gri-Horti cultural Sochdy of India, and 
we are very innch obliged to tbc Sccrcdary, Mr. Blochynden, 
for his corrections to our coiTe'^poiidenrs ])aper : — 

An artich* under the above lieading, appeared in the corre- 
spondence columns of the “ Indian Forester ” for March, in 
which it is stated that guinea-grass was “ introduced into India 
apparently not much earlier than 1870, in which year it was 
cultivated at the Madras Exjierimental Farm.” On reference 
to the Society’s Journal it will he found that the introduction 
of guinea-grass into India attracted th(‘ att(‘ntiuii of the Society 
in 183b, some 34 years before its cultivation at the Madras 
Farm ; and in the correspondence whicdi (‘iisucd Mr. John Bell, 
the then Secretary, mentions that he had cultivated the grn.ss 
with success in 1831, and subsequent years. In 1837, four 
prizes were offered by the Society, ranging from Rs. 200 and a 
gold medal, for the best guinea-grass cultivation of 20 bigahs, to 
Rs. 50 for 20 seers of guinea-grass seed. In 1838, mention is 
made of the grass succeeding in Azimgarh, Hissar, Cawnporo, 
Beawur and Coel, wherever the last named two places may be, 
about two maunds of seed having been distributed in that year. 
In 1848 a curious paper on the cultivation of guinea-grass was 
forwarded to the Society, and will be found in Vol. vl., it was 
apparently published in Calcutta originally, in 1 793, dedicated to 
Sir William Jones. The directions given are clear and concise. 


The following rules for silos are taken from the ‘‘ Englishman 



NOTES, QUERIES AND EXTRACTS. 293 

in a paper on the recent very successful experiments in Cal- 
cutta : — 

l«i. — The sides of silos must ho as nearly perpendicular as 
possible. 

2nd . — The grass, &c., should be well spread and heavily 
trampled as it is being filled into the silo. 

3rrf. — The weight on the top of the silo must be at least equal 
to 200 lbs. to the square foot, which Is given by 2 feet of earth 
or bricks ; and the more imperfect the silo, the more pressure ^t 
requires. 

ith. — And most important of all, the layer of earth immediate- 
ly over the top of the ensilage must be made as air-tight as possi- 
ble, by simply working the surface of it into mud and plastering 
this down. The primary layer need not be more than four or 
five inches thick : if earth is difficult to get, the remainder of 
the weight necessary may be made up with anything that is dry. 

A silo may be filled with any number of different kinds of 
green forage, and this may he leisurely done in two or three 
days, bnt the quicker it is done the greener and fresher will he 
the ensilage. In opening a silo for use, remove as little of the 
weight as possible, as the pressure prevents the air from pene- 
trating far into the mass. 


Cashaw (Prosopis julijiora). — The following (‘xtract from the 
last report of the Agricultural llortieiiltural Society of India is 
interesting : — 

A parcel of tliis seed has h(‘en receiv ed from Mr. D. Morris, 
Director, Botanical T)e})artinent, Jamaica, as well as seed'* 
of Goimiiia domingensis^ Cof^sia Pibiula^ Cahjptronoma Swarzw^ 
Cassia ohov^ata : — 

Mr. Morris writes as follows : — 

“ I beg to forward her(‘with seed of Prosopis jvlijiorn, known 
here as ‘ C'ashaw,’ which is .'in admirable tree (often attaining 
a height of 40 to (iO leet) to grow in dry gravelly soil, and in 
situations wh(*re rain does noi fall lor months together. 

“It is fast growing : the timber is e\ee^si\el^ hard and of a 
remarkably durable character. It is uilr'd for making knees of 
boats and all work re([uiring strength and tenacity. Posts of 
H^ashaw’ in wire fences last longer than any other, and arc in 
great request for that purpose. Kingston is siip})lied annually 
with hundreds of tons of (^ashaw, which is the only firewood 
immediately accessible. 

“ The pods are of a sweetish sucenlenl character eagerly sought 
for by cattle : indeed in some parts of this i^-land during droughts 
they subsist largely on them. For horses and mules the pods 
are also admirable food, hut I would add that in their case it is 
very undesirable to allow them to feed upon the pods immediately 
after they have been exposed to rain, as ill effects have been 
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known to arise from the partially germinated seeds being taken 
into the stomach, causing great pain and not unfroquently death ; 
this last occurence, however, is so rare that it need not enter 
into the calculations of the planter. The tree fruits during dry 
weather when there is little probability of rain, and if the pods 
are collected and stored in a dry place they will be ready at 
hand in a sound state for all forage purposes. When thus stored, 
the pods, instead of being given whole are often broken up or 
ground, when they answer admirably instead of corn, oats, etc.” 


The common Forest Trees of the Adirondacks are the Ameri- 
can linden or basswood, sugar maple, black sugar maple, red 
or swamp maple, black cherry, beech, ironwood, cherry birch, 
yellow birch, paper or canoe birch, American aspen, large- 
toothed aspen, white pine, red pine, black spruce, white spruce, 
hemlock, balsam, fir, larch, white cedar. The above are more or 
less common. The following are rare, or occur only along the 
borders of the wilderness : locust, white ash, black ash, elm, 
slippery elm, butternut, swamp hickory, three species of oaks, 
balsam poplar, i)itch pine, and juniper. As the Adirondack 
forests are attracting considerable attention at present, says the 
Lumber Worlds an enumeration of their trees is not perhaps out 
of place . — Timber Trades Journal, 

Matches.* — It would more than repay a day’s sojourn at Jon- 
koping, says the Fall Mall Gazette^ to visit the factoiy whence 
proceeds not a small part of the light of the world. The latest 
novelty, only at work for about a month, is an enormous engine, 
which daily produces 1,000,000 boxes of Swedish matches. This 
wonderful machine receives the raw material, namely, blocks 
of wood, at one end, and, after a while, gives up at the other 
the matches neatly arranged in their boxes, ready to be despat- 
ched to the uttermost ends of the world. The wood which in 
the course of last summer was brought over to Jonkoping to 
be made into matches filled twenty steamers and eight sailing 
vessels . — Timber Trades^ Journal. 


♦ Cannot some attempt be*made to start a match manufactory in India, where io 
much refuse wood is available, as in our Hill Forests.— [E d.] 
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EETIEEMENT OF COLONEL PEARSON. 

Wk translate as follows from the March Number of the Revue 
des Eaux et Forets. ” 

By a resolution of the Minister of Agriculture, dated the 
?)ih of February, 1884, Colonel Pearson attached to the Forest 
School, Nancy, by the British Government, has been made 
‘ ( lievalior du Mc^rite a/^jneole.’ All foresters who know this 
worthy officer will approve of the honor conferred on him, 
earned by numerous services rendered both to forest administra- 
tion in India, and to the Forest School. Colonel Pearson, who 
has been attached to the School since 1878, is about to retire, 
and will leave Nancy in the course of the year. 

He will carry with him to his own country the esteem and 
affection of all French foresters.” 

Colonel Pearson has been succeeded by Major Bailey probab- 
ly till September 1886, after which date the connection between 
Nancy and the Indian Forest Department will be broken up, at 
any rate the Forest Students appointed at home, will no longer 
regularly attend the course at the Nancy Forest School, though 
they may still be deputed to Franco for a few months to study 
forestry. 

Colonel Pearson, who has now permanently retired from 
Government service, was appointed Superintendent of Forests, 
Central Provinces, on the 21st September, 18C0, and Conservator 
of Forests there on the 1st May, 1864. He was then transferred 
to the North-West Provinces as Conservator in September 
1868, and held that appointment till 29th Janua^, 1^71, 
becoming officiating Inspector General of Forests till December 
1872, when he proceeded home on furlough. He took charge 
of the English students at Nancy in 1874, and has held the 
appointment of Director of Forest studies at Nancy till relieved 
by Major Bailey last March. His kind disposition and genial 
manners have made him a general favorite with all Nancy 
men. 
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NOTES, ON, INTBODUCED TBEBS IN CAPE COLONY. 
{Continued from page 111.) 

At Worcester, 7 hours by rail from Cape Town, on the Cape 
Town and Diamond Field Bailway, there is a flourishing Gov- 
ernment plantation of Eucalypts — ^mostly blue-gums. The 
rainfall here is only 12 inches (mean of seven years 11*62 
inches) per annum, but the plantaticm is irrigated, water being 
turned on seven or eight times in the course of the year. Wor- 
cester is 776 feet above the sea, and has a mean temperature of 
about 63° Fah. A sample-area of a third of an acre in the 
plantation, measured as were the sample-areas in the Nilgiri 
plantations, gave the following results : — 

Acre-increment, ... ... ... 11*77 tons. 

Individual-increment, ... ... 0*7785 cubic feet. 

The appearance of the plantation leaves little to be desired. 

Besides Eucalyptus globulus^ there has been planted recently a 
good deal of Eucalyptus robusta^ which there flourishes in all the 
beauty of its rich foliage and sturdy stems. If anything, the 
growth of Eucalyptus robusta at Worcester surpasses that of 
tlie blue-gum. The following table shows the growth in the 
sample-area taken across the oldest planting which is exclusively 
of Eucalyptus globulus. 

Measurement of rate of growth of Blue-gums at Worcester plantation^ 


Cape Colony, 


Number 
of Tree. 

Girth 
at 5 feet. 

Height 
of Tree. 

Ideal 

cylinder. 

Number 
of Tree. 

Girth 
at 6 feet. 

Height 
of Tree. 

Ideal 

cylinder. 

1 

2 

3 

4 

1 

2 

3 

4 

1 

16 

34 

4-81 

16 

19 

45 

8*97 

2 

21 

46 

11*21 

17 

20 

55 

12*15 

8 

21 

46 

10*96 

18 

20 

47 

10*38 

4 

13 

30 

2*80 

19 

23 

54 

15*78 

5 

22 

51 

13*64 

20 

17 

45 

7-18 

6 

7 

20 

*54 

21 

12 

32 

2*54 

7 

21 

49 

11*94 

22 

13 

39 

3-64 

8 

15 

39 

4*84 

23 

23 

59 

17-24 

9 

18 

15 

8*05 

24 

18 

54 

9-66 

«0 

22 

51 

13*64 

25 

11 

34 

2-27 

11 

15 

46 

5*71 

26 

20 

56 

12-37 

12 

9 

SO 

1*34 

27 

16 

42 

5-94 

13 

21 

49 

11*94 

28 

22 

59 

15-78 

14 

19 

39 

7*78 

29 

24 

61 

19-41 

15 

26 

53 

19*79 

30 

30 

65 

32-32 




’ 128*99 


1 


175-63 









M0TB6 ON INTEODUOBD TBEES IN CAPE COLONY. 


297 





Ideal 

cylinder. 


Girth 
at 5 feet. 

Height 
of Tree. 

Ideal 

cylinder. 

D 

2 

3 

WMi 


2 

3 

4 

31 

15 

35 

4-35 

74 

22 

61 

16-31 

32 

13 

40 

3-73 

75 

20 

65 

14*36 

33 

33 


42-12 

76 . 

21 

67 

16-32 

34 

26 

48 

17-93 

77 

19 

62 

12-36 

35 

8 

26 

•91 

78 

18 

60 

10-74 

36 

24 

59 

18-78 

79 

21 

70 

17-05 

37 

28 

65 

28-16 

80 

14 

50 

5-41 

38 

23 

71 

2075 

81 

17 

44 

7-02 

39 

17 

56 

8-94 

82 

19 

42 

8-37 

40 

22 

57 

15-24 

83 

18 

45 

8*05 

41 

19 

65 

12-96 

84 

20 

60 

13-26 

42 

19 

68 

13.56 

85 

14 

36 

3-89 

43 

25 


21-75 

86 

14 

45 

4-87 

44 

12 

36 

2-86 

87 

22 

60 

16-04 

45 

11 

26 

1-73 

88 

19 

57 

11-37 

46 

25 

52 

17-96 

89 

23 

70 

20-46 

47 

28 

70 

30-32 

90 

14 

46 

4-98 

48 

16 

58 

8*20 

91 

18 

59 

10-56 

49 

22 

57 

15-24 

92 

19 

56 

1117 

50 

12 

37 

2-94 

93 

12 

40 

3-18 

51 

19 

58 

11-57 

94 

18 

61 

10*92 

52 

18 

56 

10-02 

95 

27 

65 

26-18 

53 

16 

45 

6-36 

96 

24 

60 

19-09 

54 

13 

35 

3-26 

97 

16 

39 

5-51 

55 

8 

31 

1-09 

98 

15 

43 

5-34 

56 

9 

36 

1-61 

99 

18 

46 

8-23 

57 

12 

40 

3-18 

100 

20 

58 

12 82 

58 

20 

59 

13-04 

101 

20 

57 

12-59 

59 

12 

36 

2-86 

102 

22 

63 

16-85 

60 

14 

46 

4 98 

103 

12 

40 

3-18 

61 

23 

57 

16-66 

104 

21 

58 

14-13 

62 

22 

44 

11-76 

105 

14 

50 

5-41 

63 

30 

76 

37-79 

106 

18 

60 

10.74 

64 

19 

58 

11-57 

107 

21 

68 

16-57 

65 

15 

44 

5-47 

108 

15 

50 

6-21 

66 

23 

59 

17-24 

109 

19 

64 

1276 

67 

22 

58 

15-51 

no 

19 

50 

9-97 

68 

19 

52 

10-37 

111 

10 

34 

1-87 

69 

18 

50 

8-95 

112 

29 

60 

27-88 

70 

23 

60 

17-54 

113 

14 

36 

3-89 

71 

10 

34 

1-87 

114 

21 

52 

12*67 

72 

19 

55 

10-97 

115 

22 

60 

16-04 

73 

12 

34 

2-70 

116 

16 

50 

7-07 




514*80 




481*69 
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Ideal 

Nnmber 

Oirth 

Height 

Ideal 

of Tree. 



cylinder. 

of Tree. 

at 5 feet. 

of Tree. 

cylinder. 

1 

2 


4 

1 

2 

3 

* 

117 

23 

64 

18-70 

160 

11 

34 

2*27 

118 


55 

12-15 

161 

24 


19-09 

119 

21 


5 14-62 

162 

19 


11*96 

120 

22 

62 

16*58 

163 

20 

54 

11-93 


22 

68 

18-18 

164 

19 

55 

10*97 

122 



1-65 

165 

20 

60 

13*26 


10 


1^65 

166 

15 

50 

6-21 

124 

24 

68 

21-64 

167 

18 

50 

8-95 


13 


3-73 

168 

19 

52 

10-37 

126 

15 

42 

5-22 

169 

22 

48 

12-83 


18 

50 

8-95 

170 

19 

60 

11-96 

128 

15 

30 

3-73 

171 

12 

28 

2*22 

129 

27 

56 

22*56 

172 

24 

60 

19-09 

130 

25 

61 

21-06 

173 

19 

40 

7 97 

131 

15 

50 

6-21 

174 

22 

64 

17*11 

132 

23 

66 

19*29 

175 

19 

60 

11-96 

133 

21 

60 

14-62 

176 

17 

58 

9-26 

134 

22 

74 

19-79 

177 

22 

52 

13 90 

135 

26 

74 

27*64 

178 

17 

50 

7-98 

136 

8 

30 

1-06 

179 

24 

70 

22*28 

137 

12 

34 

2-70 

180 

17 

58 

9-26 

138 

25 

66 

22*79 

181 

18 , 

43 

7-69 

139 

24 

60 

19-09 

182 

31 

64 

33*98 

140 

22 

49 

13-10 

183 

24 1 

60 

19-09 

141 

22 

63 

16*85 

184 

18 I 

50 

8-95 

142 

17 

47 

7*50 

185 

20 

46 

10-16 

143 

21 

60 

14*62 

186 

21 

43 

10-47 

144 

15 

58 

7-21 

187 

22 

53 

14-17 

145 

22 

60 

16-04 

188 

18 

50 

3-22 

146 

24 

60 

19-09 

189 

19 

50 

9-97 

147 

7 

30 

-81 

190 

16 

42 

6-94 

148 

13 

56 

5*23 

191 

30 

68 

33-82 

149 

21 

65 

15-84 

192 

10 

30 

1-65 

150 

8 

30 

1*06 

193 

21 

50 

1218 

151 

16 

45 

6-36 

194 

11 

31 

2-07 

152 

21 

64 

15-59 

195 

20 

60 

1826 

153 

24 

66 

21*00 

196 

21 

54 

1316 

154 

9 

32 

1-43 

197 

7 

24 

0*64 

155 

27 

61 

24*57 

198 

9 

34 

1-62 

156 

9 

30 

1*34 

199 

23 

42 

12-27 

157 

19 

58 

11-57 

200 

18 

42 

7-52 

158 

14 

54 

5-85 

201 

28 

60 

25-99 

159 

13 

54 

9*66 

202 

19 

38 

7*58 




518-33 




496-13 
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Kpmber 

Girth 

Height 

Ideal 

Number 

Girth 

Height 

Ideal 

of Tree. 

at 5 feet 

of Tree. 

cylinder. 

of Tree. 

at 5 feet 

of Tree. 

cylinder. 

1 

2 

3 

4 

1 

** 

8 


203 

16 

45 

6*36 

219 

9 

34 

1'52 

204 

27 

60 

24*17 

220 

19 

60 

11*96 

205 

24 

68 

21*64 

221 

24 

66 


206 

14 

40 

4*33 

222 

25 

64 

22*10 

207 

23 

65 

19*00 

223 

27 

54 

21-75 

208 

19 

62 

12*36 

224 

18 

56 


209 

85 

74 

50*09 

225 

9 

so 

1*34 

210 

34 

55 

3513 

226 

25 

62 

21*41 

211 

18 

57 

10*20 

227 

11 

36 


212 

27 

58 

23*36 

228 

9 

83 

1*47 

213 

26 

70 

26*15 

229 

18 

60 


214 

11 

30 

2*00 

230 

21 

61 

14*86 

215 

22 

65 

17*38 

231 

22 

61 

16*31 

216 

21 

50 

12*18 

232 

23 

64 



29 

74 

34*39 




175-68 


24 

63 

20*05 1 







318*79 

Grand 

Total, cubic feet, 



Calculation of Remits , — The form-lactor here used (0*45) was 
calculated from biniilar blue-|rmn plantations in India. 

Applying this figure to the above measurements of trees, we 
obtain — 

Total stock on sample-area = 2809*94 x 0*45 = 1264*47 

cubic feet, or stock per aero = 1264*47 cubic feet 4- 0*333 acres 
(the area of the sample-area) = 3793*41 cubic feet. 

The total number of trees on the saniple-area is 232. 

„ „ „ per acre is 696. 

Thus the actual stock on the ground per acre is 3793*41 cubic 
feet in 696 trees, and the cubic content of an average tree is 
5*45 cubic feet. 

Figures of Growth , — The yearly individual-increment is the 
figure representing the average growth of an average tree in a 
plantation, during a term of years ; thus at Worcester the 
yearly individual-increment = 5*45 4- 7 (the age of the planta- 
tion) = 0*7785 cubic feet. 

2. The acre-increment, a more important figure, is the aver- 
age yearly yield of an average acre of fully stocked planting, 
over a term of years. It is the figure of growth (so many tons 
of dry wood per acre) which represents the actual economic value 
of the plantation. In calculating the acre-increment, blanks in 
the canopy, and thinnings, must be allowed for. Blanks in the 
canopy, from whatever cause produced, are, as long as they last, 
simply losses of productive area. Thinnings represent the re-* 
alized yield, or what is sometimes called the “ crop,” up to date. 
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In the Worcester plantation the blanks are estimated at 50*25 
average trees = 150*75 per acre. An average tree cubing 5*45 
cubic feet, the blanks per acre are thus estimated at 150*75 x 
5*45 = 821*59 cubic feet. The plantation being very young 
there have been no thinnings. 

Thus at Worcester the acre-increment is — 


Actual stock + bla nks + thinnings 
present age . 


8798>41 4-821-69 + 00 _ ggg.gg 


cubic feet, or (at 56 cubic feet per ton) 11*77 tons. 

The following table (p. 301) exhibits the comparison between 
the Worcester ^antation and two blue-gum plantations of similar 
growth and density on the Nilgiri mountains in Southern India. 
Worcester has a rainfall of only 12 inches, but the plantation is 
irrigated, water being turned on seven or eight times in the 
course of the year. The Indian plantations have a rainfall of 
about 40 inches. Otherwise the climate is similar, the Indian 
plantations having a lower mean air temperature, but a hotter 
sun than the Worcester plantation. 

The Eucalypt-like Tristania conferta which I tried in vain to 
raise in Mysore, I have noticed as a handsome free-growing 
tree in several localities in Cape Colony. 

The Indian Melia Azaderach or Persian Lilac, is frequently 
met with planted near houses in Cape Colony, and oddly enough 
the colonial name for this tree is Seringa. 

In some parts of the Colony poplars have been extensively 

E lanted. A species at Wynberg, apparently Populus aJba^ grows 
ke a weed, and overruns pieces of waste ground like Acacia 
dealhata on the Nilgiris. 

The common weeping willow Salix hahylonica is frequently 
noticeable, planted near streams and water dams on farms. 
And in some of the old Dutch towns it has been planted -with 
the prettiest effect at the edge of the watercourses which run 
down the side of each street. It becomes quite leafless in win- 
ter, and its sweet waving spring foliage seems to appear a week 
or two after that of the o^. The weeping willow is of course 
a type of beauty in itself, but those old Dutch tree-planters 
knew what they were about when they placed the oak and willow 
side by side, the massive glory of the one contrasting with the 
tender grace of the other. 

I have noticed the common alder, Altnus glutinosa growing 


alder {Almuc glutinosa) is found throughout the Colony, appa- 
rently wild, but whether truly so, or not, I cannot sav. ' Pos- 
sibly the alder may have been introduced in the old fighting 
*day8, and planted aS it is in Europe, for the sake of its charcoal, 
which is prized in making gunpowder. 



Comparative Table of Acre-increments of Blue- Gum plantations. 
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Is 

P 

'pOOiA 

Xip Bao9 *B8aiiiniq9 
BnofAaad xaoi£ 

O'OO 

0-975 

0-00 

0-00 

*pOOM 

Xjp sao) 'Xdotiva 
ni sqireiq moj^ 

2-474 

0*263 

2-096 

*pOOiA Xip BOO!) 
*qao9a 8aipira)B tnoi^ 

10-593 

12-196 

12*428 

9 677 

*p008i 

Xip }o sno)« *(pe!)«[tio{tro) 
:)ndai9J0ai-M0B 

13-067 

13*434 

12*428 

11-773 

•qaaj oiqno ‘(inmoii) 
ladmoioai-ienpiAipai 

i-H 

^ (N to 

O t-H O CO 

O CO i>. 

cp ^ t> 

O «H fH O 

*939j oiqna ^ojon jod ptmojd 
aq) no moo qao^e {anpy 

<o ofc o CO 

5 CO CO 

p a> GO o> 

y ©4* c^ ccT 

9 

•paon Jo» 0 Bj-nuo£ 

.S !>. 

PQ pH 

lo 

xji •eK xti 

^ o o o o 

'pnnojF aq!) no Moa 

Oiav Aad saaa:} }o jaqoin^ 

§ C5> O Oi © 

^ T* P T* ® 

IV cb CO CO 

^ CO t£a CO 

'sajaa 

ni *BajB-aiduraB jo vajv 

2 CO ^ © .eo 

5 O W © CO 

^ w (N w 

tH pH O O 

O 

laaj ni ^aoi^vAOi^ 

Ew 

7,238 

7,580 

7,215 

776 

-Bivai ai Hian-aidoraB jo a3y 

5 

10 

10 

7 

1 

'Bajan ni ^aoifwjnvid jo vaxy 

60 

26 

60 

Plantations. 

Bathri, A 

Norwood, ... 

V 

Balia, J 

Worcester, 


For blae-gam, one ton of diy joong wood with bark = 56 cubic feet 
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There is in Cape Colony a variety of conifers which appear 
to be successful introductions^ but have not been planted on a 
sufficiently large scale to test their naturalization. Of the three 
common fcuropean pines, Finns aylvestrig^ Finns FinmteTy and 
Finns Finea^ the first, it has been seen, has not succeeded, while 
the two latter have become completely naturalized in Cape Colo- 
ny. Introduced nearly 200 years ago, they are probaBIy one 
of the most perfect examples of naturalization in the oouth- 
ern hemisphere. Finns Finaster in Cape Colony need now hard- 
ly fear the fate which has overtaken it on the coast of Gascony, 
where the exceptional frost of two years ago wrought such 
terrible havoc on the sand-drift plantations. JBut Finns sylves- 
iris is so essentially a cold-loving species, extending, it is stated, 
to as high a latitude as 74® nortn, that it could hardly be expect- 
ed to naturalize in a country just outside the southern tropic, 
A few Scotch firs are however now being tried by the Forest 
Department on the Eastern mountains of the Colony, at an 
elevation of 4,500 feet. 

Finns Jialepensis is of comparatively recent introduction : it 
appears to succeed well wherever planted. Count de Vassolot, 
the head of the Ga])C Forest Department, is in favour of the 
extended planting of this tr(‘e. In the Port Elizabeth botanic 
gardens I saw a healthy specimen of Finns Jialepensis growing 
side by side with an equally promising Finns insignis. In Cape 
Colony Finns Jialepensis seems to bo a good pine for hot dry sit- 
uations, indeed it appears to grow better in the Port Elizabeth 
gardens and park, than the naturalized Finns Finaster. In the 
same gardens was the curiosity of a banyan and a Moreton bay 
fig growing side by side. Of these two it must be confessed 
that the Australian fig presented a better appearance than the 
Indian — of roadside memory I 

Finns insignis succeeds admirably as a garden tree, showing 
something of the fine growth which characterises this species 
on the Nilgiris ; and in one locality it has been planted success- 
fully on a largo scale — at Grahamstown above the botanic 

f ardens. While speaking of Grahamstown, let me introduce 

[r. Tidmarsh and his gardens to Indian Foresters. Mr. Tid- 
marsh has for some years raised plants from seed sent him by 
the Indian Forest Department, and his gardens, the best in the 
Coloi^’, would well repay a visit should any member of the In- 
dian Forest service find his way to a corner of the world, for- 
merly so near to, and now so far from, India. I had the pleasure 
of seeing <juite a collection of young trees which “ came from 
Dr. Brandis.” There was deodar, raised in quantity, and with 
some fair specimens planted out in the gardens, but deodar 
seems to demand more moisture to grow well. Its right place 
is evidently in the Amatolas and other mountainous regions of 
the Colony. Generally speaking Himalayan Abies and pines 
show a very slow growth in the dry climate of Grahamstown, 
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and the same remark applies to the O^lifornian conifers. Taoro- 
dium distichum and JunijfSkrus harhadends, which succeed in the 
damper climate of Cape Town, seem failures at Grahamstown ; 
but on tile other hand Pinus tvherculata^ Cupreaeus macrooarpa 
and Cupressus toruhsa^ 'N^hich showed a good growth in the wet 
climate of Ootacamund, seem equally at nome at Grahamstown. 
In the Port Elizabeth gardens and park, both Cupressus macro^ 
car pa and Cupressus torulosa grow well, but the latter seems to 
suffer from the wind in that exposed situation. At that place 
also are some trees of Schinus mole raised from seed brought 
direct from California. This singularly graceful treo has been 
planted for some years at Bangalore, but it was not known there 
from whence introduced. At Bangalore it grows freely, but 
does not yield fertile seed. 

Quercus Suber appears to succeed on dry situations in Cape 
(Joloiiy, and is well worth planting on an extended scale. Quer- 
cus Hex, the Holm oak so extensively planted in the grounds 
round Italian palaces, I have looked for in vain in Cape Colony. 
Its dark evergreen foliage is richly beautiful in the mellow light 
of ail Italian winter sun ; but in Cape Colony, where most of 
the indigenous trees are (3vergreen, it would not ha\(i the same 
raison detre. Neither has one in South Africa quite the low 
sun necessary for the best lighting up of foliage, nor, let us 
add — the palaces. 

The Holm oak in Itiily recalls the olive. Every one has read 
of the olive tree culture of Italy ; the olive plantations there 
look like natural woods. But perhaps the most curious sight 
is that of some of the old veteran trees, standing alone in the 
f tdds, perhaps whispering tales of the Homan Emperors, in their 
still vigorous leafage, their aged limbs supported on rough pillars 
of masonry. 

There are four indigenous species of Olea in South Africa. 
OJea verrucosa, called the wild olive in (Vpe Colony, is very 
like the common European olive. It has a wide distribution 
in South Africa, extending from the Coast to some distance a- 
eross the tropic on the highlands of the interior. The various 
varieties of the cultivated European olive can bo grafted on the 
African wild olive, or can be raised easily from cuttings, as has 
been done for some years in the Capo Town botanical gardens. 
In fact, in Capo Colony, olive culture is a proved cultural suc- 
cess, exactly as in Australia, it is a success both culturally and 
linaiicially. The European varieties of olive in the Capo Town 
botanical gardens, though in a bad situation and on poor soil, 
are now yielding good fruit. In Australia olive growing is fast 
becoming an established industry : yet in Cape Colony there are 
no olive*- plantations. The slowness of the return is probably 
partly the cause of this. Professor McOwan of the Cape Town 
botanical gardens, mentioned 17 years as about the time that 
must elapse before an olive planter could hope to reap any 

2 a 
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^ippreciable return, and in a new country where money is scarce 
Bnd people look for quick returns, this is doubtless a serious 
objection. But for him who can afford to wait, olive culture in 
Cape Colony offers no uncertain road to a competency ; and 
how many men are there not now in India, who after 17 years 
in tea or coffee have achieved nothing more than a broken con^ 
fltitution ? And in Cape Colony how many agrieultiffists are 
there not, who after struggling for years with the uncertain 
rainfall, have eventually abandoned the plough, poorer men 
than when they broke their first sod. The Cape climate is in 
general a hazardous one for agriculture, but on the whole is 
favorable to arboriculture, and tree planting would ordinarily 
be free from the risk from drought attending tho culture of 
cereals. 

Throe species of Casuarina have been planted ; two to somo 
extent in Cape Town and the oldt^r portion of the Colony : tho 
third species a recent and promising introduction. One of the 
old Cape Town species has been quite wrongly referred to as 
Casuarina equisetifolia^ the well known Indian species, of which 
such fine plantations have been made on the Madras Coast, and 
on the Mysore plateau. The naturalized Cape species, which 
is also called “ Filao,” from tho Mauritian name, is possibly 
Casuarina muricata. The second naturalized Cape Casuarina 
ha' been called Casuarina tenuissima, I have not had an op- 
portunity of comparing either of the&e species with a published 
description. They are both poor bushy looking trees, very in- 
ferior to Casuarina eguisetifolia in Southern India. The recently 
introduced species, Casuarina leptocL<uia^ is as yet hardly to be 
met with outside botanical gardens. But it is a most promis- 
ing introduction, roseinbling in its regular tree-like form, the 
tropical Casuarina equisetifolia ; it grows fast and seeds freely. 
Comparing it to the common Indian species, tho jointed leaf-like 
stems are longer and more drooping, tho cone considerably 
larger and more globular. 

Grevillea robusta, which flourishes as a planted tree in South 
India from 2,000 feet to 7,000 feet elevation, grows well through- 
out Gape Colony, but not with tho same foliage and luxuriance 
as in India. Its manner of flowering too is different in tho two 
countries. In India, the tree yields fertile seed, but the blossom 
is comparatively scanty. In Cape Colony, the tree when in 
blossom, presents quite a showy spectacle, tho upper portion of 
the crown becoming a mass of golden flower, nearly equal in 
appearance to that of the Foindana regia in flower, ^evdlea 
robusta yields fertile seed, ajid is evidently naturalized in South 
Africa, but whether more at home in South Africa than in India 
I am unable to say, not having seen the tree in Australia^. There 
is no doubt about- the identity of the common species here and 
in India. 

The Australian Acacias. — Acacia Melanoxglon, tho Australian 
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blackwood, is popular, somewhat beyond its merits, in Cape Co- 
lony. From west to east it has been very extensively planted 
as an ornamental tree. But in the west quite a raid has been 
made recently on the blackwoods, on account of their liability 
to become infested with Dorethesia. A few months ago 1 
visited a town lying in a scorched plain bounded by clear cut 
mountains, which a few years ago was described as being beau- 
tifully shaded by blackwoods. These had been all cut down by 
the Municipality, and gums planted in their stead. After the 
fashion of Dutch towns, there was water flowing down the sides 
of the streets, of which the trees got the benefit. Without irri- 
gation the Acdcia Melanootylon in (Vpe Colony has a meagre 
starved appearance. This is very aj)])arent to any one who can 
remember the fine tree of the Nilgiris, its massive umbrageous 
foliage flecked as with snow, when the mild weatlier after the 
south-west monsoon sets in. On the Nilgiris the planting of 
Acacia Mehmojnjlon on a large scale has had to be abandoned 
on account of the attacks of a specie^ of Loianth, to which the 
tree is buhject. In Capo Colony it falls a prey to the Dorethesia, 
and is being cut down sometimes whol<‘balc, a^ in the instance 
given above. As on the Nilgiiis it i-^ here a fiee seeder but a 
poor coppicer. 

The Australian wattles seem to grow with case at the Capo. 
Plantations of Acacia pycnanthn and ^1, decurrenb have been 
loiined near (^apo Town, with every chance ol larg(' profits for 
tanning jnirposes. Pcrluijis Acacia gtavcophylla is the species 
which lias been most plant'd, ulcacia dealbata grows, but not 
with that troublesome luxuriance whicli has caused as much as 
U**. 30 an acre to be paid at Ootacamund for its extirpation near 
houses. I witnessed a few days ago a very ‘successful case of 
sand drift fixing at East London by the planting of the Acacia, 
known as Port Jackson willow. Mr. Tidmarsh informs me that 
under the Colonial name of Port Jackson willow are comprised 
two species — Acacia homalopfiylla and Acacia sophorce : both «'pe- 
cies arc extensively planted as hedges and break-winds. Near 
Cape Point, Port Jackson willow is the only tree vegetation that 
can withstand the fierce tempests of the (Jape of storms. It is 
mainly with Acacia glaucophylla that the Cape flats havo been 
planted — a neck of shifting sand which joins the Cape peninsula 
to the mainland. 

I have spoken of olives, and it remains to add a few words 
about fruit trees, though these have a lessened interest to For- 
esters, and it is time to bring these notes to a close. 

The cherry and walnut, yielding both wood and fruit, must 
he mentioned. Both of these succeed best in the colder portions 
of the Colony. I have not had an opportunity of seeing either 
of them growing. Every effort should bo made to extend the 
culture of the walnut, a tree so valuable both for fruit and 
wood. The fruit is one which can bo transitorted to distant 
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markets, or made into oil on the spot. It is stated that one- 
third of the oil made in France is from walnuts. 

The Cape fruit tree par excellence is the orange, and here 
there is the melancholy story of ruined proprietors, owing to the 
ravages of the Dorethesia. Very little remains now of the for- 
merly magnificent orange groves in the old settled country in 
the west of the Colony. The Dorethesia, or Australian hug, as 
it is erroneously called (for it is stated to be unknown in Aus- 
tralia), has not spread much in the east of the Colony, but it 
exists at King William’s Town and at Port Elizabeth. In the 
eastern part of the Colony there arc not the large orange groves 
which existed in the west. Still, oranges have been extensively 
planted, and they are now in much the same plight as are the 
vines of Italy and Switzerland, with the dreaded Phylloxera on 
the other side of the Alps. As a tree the orange flourishes lux- 
uriantly throughout Capo Colony, its branches bent with the 
burden of fruit, and the air in spring heavy with the scent of 
blossom ; the fruit of a size and sweetness superior to that from 
the hills in South India. Lemons flourish equally well. Limes 
perhaps better in India than in (/ape Colony. I gathered some 
fine lemons in a garden a few days ago, the proprietor of which 
was positive that the trees had grown from orange pips. He 
sowed the pips with his own hands, and accounted for tne result 
by the fact tnat the oranges were from trees grafted on lemon 
stocks I A small scaly organization called “ bug prevails on 
orange trees here, as in America and elsewhere. This tendency 
to suffer from “bug ” is probably exaggerated by the method of 
jiropagation adopted : fresh seed might produce hardier trees. 
There is an orange smaller than the ordinary fruit with a loose 
skin, and known by the Dutch name of Natje. 

Quince hedges, poaches, and fig trees are met with every- 
ivhere, so abundant are these fruits sometimes when the rains arc 
good, that even near large markets they are often unsaleable, 
and left to rot on the ground. 

Apple trees require more care than in England, and the trees 
I have seen were bushy and stunted compared to the apple tree 
of Devonshire orchards. In the warmer parts of the Colony, 
apple trees frequently Iwar fruit twice during the year. Apple 
trees do better in the west of the Colony, whore as in South Aus- 
tralia there is a wet Europe-like winter. I have no personal 
knowledge of the flavour and abundance of Colonial apples, but 
an improvement may perhaps bo expected on the vaunted pro- 
duce of Bangalore, where 1 have seen Madrassis pay for sour 
apples their approximate weight in silver. 

Pomegranates and loquats grow well as would be expected. 

Bananas grow fairly in Cape Colony anywhere near the coast, 
and whore there is water sufficient to irrigate them ; but they 
are rarely planted, and most of the fruit on tho coast markets is 
brought from Natal. Two kinds of bananas are mot with, one 
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called ^ banana, ’ and the other known by the curious Anglo- 
Indian appelation of ‘ plantain. * The names probably indicate 
that one Wnd was originally brought from India, and the other 
from the West Indies. 

Climate of Cape Colony . — A popular description of the climate 
of Cape Colony would be that the winter half of the year is like 
a dry summer half of the year in England, and the summer half 
of the year in Cape Colony like an Indian winter half of the 
year. The mean temperature of the summer half of the year in 
England (April to September) is 56° Fab. ; of the winter half 
of the year in Cape Colony 57® Fall. The mean temperature 
of the summer half of the year in Cape Colony is 66° Fah., 
which is that of a cool season in India, in places where there 
is a cool season. 

Cape Colony lies in that region, characterized by a variable 
and scanty rainfall, which occurs in many parts of the world, 
outside the influence of tropical rains and monsoons, but where 
the latitude is still so low as to render a somewhat heavy rain- 
fall necessary to agriculture and the vegc^tation of a fertile 
country. Cape Colony is essentially a dry country. The tem- 
perature when uninfluenced by elevation . and the warm sea 
current from the Indian Ocean, termed the Agulhas current, is 
similar to Australia in the same latitude. At Cape Town, where 
the climate is probably little influenced by the Agulhas current, 
the mean temperature of the year is 61 *7®, and the rainfall 23'31 
inch<*s. Sydney, Australia, in the same latitude, has similar 
figures, the mean temperature being 62*7®. Adtdaide, Australia, 
has a mean temperature of 63*70® Fah., and a rainfall of 19*87 
inches, but the high mean daily range of 20*98®. At Adelaide, 
Australia, as at King William’s Town, and some other places in 
(^olony, the thermometer occasionally rises to 115° in the 
shade when a hot wind is blowing. 

The mean temperature and rainfall and mean daily range for 
each month at Capo Town are as follows ; — 

Meteorology of Cape Town. 


■ 


These are established figures taken at the well known Cape Town 



Temperatuto. & g 
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Mean temper- ooooooooooo® 

.. 68-77 68-99 66-29 62-95 68-01 66-85 64 67 66-21 67-48 61-06 64-28 67-61 
Me&n dftilv 

range, 11*13 11*76 12*28 11*26 9*17 8-66 9’07 8*89 9*41 10 36 10*84 11*16 


Rainfall, . . 0*880 0*668 0 846 1*846 3-876 4*811 2*921 8*828 2*882[l*014 1*090.0*616 
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observatory, an institution inseparably connected with the name 
of Herschel, and which remains still an Imperial establishment. 
Only a comparative value can as yet be attached to figures from 
other stations in the Colony. Valuable work is now being done 
by a Meteorological Commission, but this has not been establish- 
ea ^ sufiioient number of years to afford reliable averages. 
Briefly, it may be stated that commencing at Capo Town, of 
which the meteorology is summarized above, as soon as the 
Capo peninsula is doubled, the influence is felt of a warm sea 
current which comes from the Indian Ocean, and sweeps round 
the whole south-east and south coast of Africa, as far as the 
Capo peninsula. An antarctic current cools the dry west coast 
of South America ; but South Africa has unfortunately a warm 
gulf stream, where an antarctic current would bo more in place. 
The difference in the temperature of the sea at Cape Town and 
at Simon’s Town, places within a few miles of one another, but 
on opposite sides of the Cape peninsula, is stated on good au- 
thority, to be as much as 15®: and going eastward, while the 
latitude remains practically the same, there is a gradual rise in 
the mean temperatures, and a change in the flora towards sub- 
tropical species. The heaths, with the exception of two or three 
species on the eastern high lands, are confined to the western 
side of South Africa. The silver tree, Leacadendron argenteum, 
does not show its curious foliage outside of the Cape peninsula. 
It is in the west that grow those beautiful bulb flowers, Gladio^ 
Iks, Watsonia and other Irldlce and JAliacece^ which have fn)read 
the Cape flora over the gardens of the civilized world. Going 
eastward, as with heaths and Proteas, comparatively few bulbs 
survive on the hills and mountains of Caftraria. Of the largo 
Cape genus of Cliffortia, one species extends from Cape Town to 
Natal, but Dr. Harvey states that “ the great majority of the 
other species scarcely extend further east than Swellendam.” 
In the west the staple cereal is wlieat, in the east maize. 
Again, let us take a few well know Indian and tropical genera, 
and notice their distribution in South Africa. There is one 
‘indigenous palm in Cape CJolony, Phoenix redinata: this has 
very much the appearance of the common Phoenix sylvestria of 
In dia : it occurs on the east coast, and may be said to accompany 
the Agulhas current as far west as George. There are two or 
three species of figs indigenous to South Africa, first met with 
in the east of Cape Colony and becoming more abundant in 
Natal. Probably every Indian Forester has come in contact 
with the genus named after the brothers Bauhin. Our Indian 
friend Bauhinia crops up again in South Africa. (I quote now 
from Dr. Harvey’s Genera of South African Plants,” a book 
edited by Sir Joseph Hooker, and one which, he who dips into 
a new flora will congratulate himself on having found. 

‘‘ Bauhinia . — ^Trees or climbing shrubs, chiefly tropical ; at 
least four South African species, all but one eastern ” 
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To take another genus equally well known in India. “ Cassia. 
— A vast tropical genus, much diversified ; about four South 
African species, all eastern or from Natal.’^ 

Again, Dalhergia , — Trees or climbing shrubs of warm coun^ 
tries. Three species in* Caffraria and Natal.” 

Zizyphus . — “ Three South African species from the northern 
and eastern districts.” 

Mimusops , — “ Three or four species in Caffraria and Natal.” 

Croton . — “ Shrubs or herbs tropical and sub-tropical. Two 
or three species (Cape) in the eastern district and Natal.” 

Eugenia . — ‘‘ About eight species (some undescribed) all east- 
ern or from Natal.” 

Loranthus . — “ A largo chiefly tropical genus : twelve (or per- 
haps more) Cape species, all natives either of the eastern district 
or of Natal.” 

On the coast between Grahamstown and East London, tropical 
fruits, such as the pine-apple, mangoes, plantains and coffee, 
succeed in situations sheltered from the dry eold land wind. 

The origin of the Agulhas current may possibly be the back 
wash from the flow of water which sets in from the south to 
supply the fierce evaporation in the Indian Ocean. Whatever 
the origin of the Agulhas current, its existence and influence 
on the climate of South Africa are incontestable. Inland, the 
influence of this warm sea current is soon corrected by the 
increasing elevation of the country. From the southern coast 
the country rises, sometimes gradually, and sometimes by steps, 
to the high plateaux of the interior. At 50 miles from the 
coast the average elevation is probably about 2,000 feet. 
Bloemfontein the capital of the Free State, is at an elevation of 
4,500 feet, and has a moan temperature the same as Cape Town, 
with its fresh winds from the Atlantic. The Diamond Fields, 
and the greater portion of the Transvaal, lie at an elevation of 
about 4,000 feet. Thus, from the coast to the tropic, owing to 
the increasing elevation, there is little difference in mean tem- 
perature. Proceeding inland, the climate of course assumes 
continental characteristics. It becomes brusquer, with a higher 
daily range, and more difference between summer and winter. 
Elevation in Cape Colony appears to have loss influence on 
temperature than in England or India : this is probably duo 
to — the dryness of the atmosphere ; 2n<i, the high plateau 
character of the interior. In India the difference between the 
temperature of stations on the hills and on the plainsds usually 
less during the dry season. And on plateaux, or ground rising 
gradually, the fall of temperature for elevation is always less 
than on the top of steep mountains ; except in the case where 
the high land is covered with snow, and then the reverse often 
happens as in Switzerland, where cold winds sweep down from 
the mountains. The cause of this is sufficiently obvious in the 
rarification of the air and its subsequent passage over ground 
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heated by the sun, or cooled by snow or evaporation. In South 
Africa snow lies on the mountains for a few days during winter 
from about 3,000 feet upwards ; but South African snow is too 
limited in area to have any appreciable effect on the climate. 

Roughly, the rainfall may be stated to vary between 15 and 
20 inches, according to local influences, diminishing to nothing 
towards the rainless deserts of the north-west. In tne beautifiu 
forest country of the southern coast, and of the eastern moun- 
tains, the rainfall is greater, as also in Natal, the garden of 
South Africa, where it assumes tropical characteristics. The 
rainfall more than the mean temperature, emphasizes the marked 
difference between the climate of the east and of the west of 
Cape Colony. The west, with its winter rains and dry summers, 
has a climate readily comparable with that of South Italy. In 
the east, dry winters are the rule, winters in which the coldness 
of the air is marked by the warmth of the bright sun, and 
in which the damp and bracing continuous cold of a European 
winter are absent. In considering the influence of wint^^r and 
summer rain on vegetation, the different value of the same 
quantity of rain falling at different air temperatures, has to be 
taken into account. An inch of rainfall, distributed over a 
month with temperatures within the degrees of 40 Fah., and an 
English October sun, will keep the ground soaked and all 
vegetable tissue turgid with moisture ; while 20 inches^ under a 
tropical sun, will not have the same soaking effect on vegetation, 
supposing (what rarely happens with tropical rain) that it also 
is evenly distributed throughout the month. Thus in summer, 
in England, we look for finer weather, but not for absolutely less 
rain, than in winter. The spring is the slightly driest season 
of the year in England. Thus again, an annual rainfall of 18 
inches is amply sufficient for agriculture in England ; but it 
represents a woefully inefficient figure in South Africa, with its 
higher temperatures, its warm sun, and its drying winds. Tims 
again, the west of Capo Colony, and South Australia, with their 
winter rains, are more Europe-like, and better wheat and vino- 
growing countries, than the cast of Cape Colony with its sum- 
mer rains. Fortunately for the cast of Cape Colony, the 
summer rains extend irregularly early and late ; and thus much 
rain falls economically during the prevalence of comparatively 
low temperatures. 

In the South African climate, the dry hot winds are a notice- 
able feature. All northerly winds, are necessarily winds, which 
become more or less dry and warm, as they descend more or 
less undiluted towards the coast. A cool ascending wind is more 
likely to progress undiluted thto a warm descending wind. But 
unfortunately, in Cape Colony, northerly winds are more pre- 
valent than southerly winds. The winds are quite free from the 
regular character of monsoons, but, speaking broadly, south-©as^ 
winds prevail in summer, and north-west winds in winter. But 
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even in summer it is doubtful, whether awa^ from the immediate 
neighbourhood of the coast, as much ram does not fall with 
northerly as with southerly winds. Thus most parts of Cape 
Colony are subject to rapid changes of temperature, changes 
which afiPord continual relief, and break the monotony of the 
long Cape summer, of eight or nine months’ duration. There 
are days in midwinter, when the air temperature is as' high, and 
the sun as hot, as in midsummer in England ; and there are 
occasionally cold days in midsummer, wen snow falls on the 
mountains, and a fire would be pleasant to a dweller in the 
plains. On the 4th of last December the newspapers reported 
injury to crops from frost in the higher districts during the 
night ; the preceding day had been fresh and, out of the sun, 
cold enough to make a great coat or a fire acceptable. 

A week afterwards it was reported that the crops were sufier- 
ing from excessive heat. The following is a cutting from the 
“ Kaffrarian Watchman ” on the subject : — 

** During the last few days the heat has been most oppressiye, but 
upon DO other day has it been so hot as it was npon Thursday last, 
when the thermometer stood at ITT in the sun and 112^ in the shade. 
The following are the maximum temperatures for the last four days (in 
King William’s Town, 1,200 feet above, and 35 miles from, the sea): — 


In snn. In shade. 


” December 

9th, 

... 160“ ... 

109“ 

ft 

10th, 

... 146“ ... 

95“ 

ft 

11th, .. 

... 167“ ... 

108“ 

ft 

12th, 

... 149“ ... 

108“ 

It 

13th, ... 

... 171“ ... 

112“ 


** This return shows that we have worn out an existence during the 
last four days under an average maximum temperature of 156*2* in 
the sun and 105*2* in the shade. Yesterday as the Grahamstown 
post cart was coming to town, and when between Iquibica and Debe 
Nek, one of the horses dropped dead while in harness. The cause is 
attributed to the excessive heat which prevailed.” 

A touch of this warm wind in an undiluted form appears to 
have reached the coast. The following is cut from an East 
London Newspaper : — 

“ A blast of hot wind passed through East London between 9>S0 
and 10 A.M., on Thursday last. It came right down Oxford Street 
and nearly stifled the town. Fortunately it did not last longer than 
about half-an-hour, but old Colonists say that in an experience of 
40 years and more they never felt such heat. We expect to hear 
of scorching weather inland.” 

As in all dry countries, there is in Cape Colony usually a 
sudden fall of temperature at sunset. Except near the coaJt 
^ unpleasantly warm night is nearly as rare as in England. 
But (as I think poor Trollope remarks) as regards the work-a^ 
*^8-7 temperature there is a great difierence between England 
and Cape Colony. Here 'the temperatures lie somewhat more 
than ludf way between the invigorating cold of England and tile 

2 B 
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Bnervating heat of India : but the cold nights, the rapid changes 
of temperatire, and the non-malarious character of the country, 
oombine to render the climate one in which most En^sh (and 
German) constitutions find a home, and most North European 
trees and vegetables, an easy naturaliBation. Plants and ani- 
mals from South Europe, find here a climate y^hich differs from 
their own only in being less ccmtinuously warm in summer, and 
altogether mildet in winter. The Dutch colonists of pure North- 
Suropean descent and characteristics have been naturalized in 
Cape Colony for two centuries. 

In conclusion, it will be right to mention that there is a 
general and wide-spread opinion throughout the Colony, that 
^e destruction of forests within the mat few years has had 
something to do with the change for the worse, which is univer- 
sally believed to have occurred in the climate of Cape Colony. 
Now first, with regard to a change of climate, it is necessary to 
be very cautious in accepting the popular verdict. It is a fact, 
I think, that people who suffer from any inclemency of climate, 
either heat, cold, wetness, or dryness, become less patient, or 
more sensitive to the inclemency of the climate, as they grow 
older, and in a question of this sort it is of course only the old 
people who can speak from experience. Everyone is familiar 
with the belief prevalent in England, that the climate has chang- 
ed for the wetter ; hut I believe that meteorological returns 
furnish no foundation for this opinion. The fact is that dry 
cold winters, being there phenomenal, are remembered ; while 
the ordinary mild winter leaves no impression on the memory. 
Who has not heard of the ox roasted on the Thames ? Every- 
one who was aKve at the time would remember such a winter 
as that described by Gilbert White in his Natural History of 
Selbourne, where a quaint remark glides in of “a close warm day, 
the thermometer standing as high as 50®.’’ 

In Mysore the popular belief was that the climate had changed 
and become drier. Whenever the rains were unusually good, old 
officials would wag their heads and observe that this was a return 
to the good old days : they could rememlier a time when such 
seasons were common. Old European inhabitants of Banga- 
lore, and in one instance, of Madras, have assured me that their 
climate was certainly hotter at present than it used to be. Now, 
when the hottest of the large cities of the world takes to becom- 
ing hotter, it is time to cry enough with popular beliefs 1 

Therefore, when the old Colonist tells one that Cape Colony 
drier than it nsed to he, I take his opinion as interesting, Dut 
forbear to speculate largely on the circumstance, till the Me- 
teorological Commission has been some years more at work. 

Pacts have however been mentioned to me by well informed 
people both in King William’s Town and Bast London, which go 
a long way to prove that there is less water in the Bunalo river 
now than formerly. This is a river which rises in the eastern 
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motmtains, and falls into the sea at the port of East London. 
It is contended that freshets are less frequent, anci^ do not reach 
so hi^h a point now as formerly, and that the flow of water in 
the river is less. Several well authenticated cases have been 
shown me where streams which, running past a farmstead and 
yielding alwayi^ a good supply of water, now run fitfully, or have 
degenerated to watercourses running after rain. It would ap- 
pear, therefore, either that there is actually less rain now than 
formerly, or that the observations on the amount Of water in the 
rivers and mountain streams are mistaken. But people who live 
on the banks of a river, who have to cross and rpcross it conti- 
nually, whose business comes to a standstill when the river is in 
flood, are not likely to be mistaken as to their facts when the 
river sinks to a poor stream, and they can get across it at all 
times. Or again, if a stream running from a forest-clad valley 
and supplpng the farms below with water gradually diminishes 
as the forest is cut down, and finally ceases to run, there is no 
question here of popular beliefs, but of plain hard matter-of-fact 
observation. Facts such as these in the mouths of many wit- 
nesses, cannot be gainsaid ; and, while making due allowance 
for the water taken for irrigation within the labt two decades, it 
is almost impossible to resist the conviction that in the eastern 
forest country of Cape Colony the rainfall has diminished to 
some extent within the last 15 or 20 years. That the water 
available for irrigation in the rivers and streams is less there can 
be no doubt. 

ELad-Handi. 


GROWTH OF GRASS AND UNDERWOOD UNDER 
THE SHELTER OF TREES. 

The German Botanical Society y which was founded in Septem- 
ber 1883, has started with great activity. A large volume of 
546 pages, with numerous plates, embodies the work done 
during the first three months of its existence. This volume com- 
prises, among other important papers, some contributions which 
may interest Foresters in India. 

On page 108 Fr, Bvjchenau of Bremen, the well known 
author on Tuncaceoe. draws attention to what he considers the 
manuring power of tne rain water which drops from the crowns 
of isolated trees. I will give the substance of his remarks as 
much as possible in his own words. 

“ Where, in the neighbourhood of Bremen, isolated (decid^ 
ous) trees with their crowns high above the ground, stand in 
meadows, on pasture land, or on the turf of parks, the grass 
Under the crown in early spring is always far in advance of 
the grass in the open. As far as the branches of the trees 
reach, the grass is bright green, new leaves have develofiGd, 
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'while in the open, the grass still wears its dull brownish 
'winter color, without any fresh leaves. In spring the grass 
under the trees is a week and sometimes a fortnight ahead of 
&e grass in the open. Later in the season the difference is 
less marked and sometimes disappears entirely, but even in 
summer the grass under isolated trees is often heavier than in 
the open. That the grass is killed out by the shade of trees, 
which stand close together, or the foliage of which hangs close 
over the ground, is a well known fact, which requires no 
explanation.” 

So far Buchenau. On page 471 of the same volume an- 
other Botanist, E. F, von Homeyer, confirms these observa- 
tions as far as the lime tree (Tilia), the beech and the maple 
are concerned, but draws attention to the fact, that other 
trees, such as the birch, have a decidedly injurious influence 
upon the growth of grass, which is exposed to the drip from 
their bran^es. 

The explanation suggested by Buchenau is, that the rain 
water which drops from the leaves during summer contains 
salts in solution, which act as manure, and which stimulate the 
growth of grass in spring, before the leaves break out. In 
die case of trees with rough bark, the substances dissolved from 
the bark may also have a fertilizing effect, but Buchenau states 
that he has observed a more luxuriant growth of grass also 
under trees with smooth bark. He further draws attention to 
an observation published by Theodor Hartig in 1853, that the 
buds of the hornbeam in early spring exude drops of water 
in a manner analogous to the water drops found on the tips of 
leaves of grasses and other herbaceous plants. The water 
which is thus exuded, contains small quantities of salts in 
solution, and may thus have a fertilizing action. 

The well known more luxuriant growth of grass and herbs 
on mole heaps, Buchenau mentions as an analogous fact. In 
the case of the mole heaps, vegetation is stimulated by the 
loosening of the soil, ^hile under the crowns of trees in spring 
the more luxuriant growth of the grass is ascribed by him to 
the fertilizing effect of the drip from the foliage during the 
preceding summer, and to the drip from the buds during 
spring. 

Other explanations, be.sides that, on which Buchenau lavs 
stress, readily suggest themselves. The fertilizing effect of toe 
leaves, twigs and pieces of bark which drop from the tree, and 
parts of '^ich remain and decay on the ground under its 
branches, must be considerable, and on pasture land is added 
to this the manure left by cattle, which congregate under the 
trees. Another cause of the earlier developement of grass 
under trees in early spring is the protection against radiation 
and frost afforded by brandies, even while leafless. 

In India circumstances are in most oases different. As far 
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my recollection serves me, 1 have not noticed a more luxuriant 
growth of grass tinder the trees on the Calcutta majdan^ but 
in the drier parts of the country grass and herbage grows more 
luxuriantly under, and in the vicinity of, isolated trees. Dense 
shade of trees growing close together, or with their crowns near 
the ground, kills out grass and herbs in India as well as in Eu- 
rope, and if this were not the case, fire protection in India would 
be a hopeless task, but the shelter of partial shade promotes 
the growth of herbs and grass, particularly in the drier regions 
of India, and the chief cause of this beneficial influence is the 
protection which trees afford against the sun and against scorch- 
ing dry winds. The provision of more abundant fodder during 
seasons of drought and scarcity, through the establishment of 
fodder reserves, on which the growth of trees is encouraged, was 
based upon the observations made many years ago in Bajpntana 
and elsewhere regarding the better gro^h of grass under the 
shelter of isolated trees. 

Buchenau’s paper has called to my mind another remarkable 
fact, which merits further study by Foresters in India. Under 
mango trees in Oudh, the Nortn-Western Provinces and Burma, 

I have often noticed a dense growth of small shrubs and herbs, 
such as Clerodendron infortunatunij Justida Adhatoda^ Glycoamia 
pentaphyUa. This observation relates to groves and trees not 
cared for, and where the undergrowth has not been killed by 
the tread of man and cattle. A similar growth of herbs and 
small shrubs I have found under mowha trees in the Central 
Provinces, and under a variety of trees in the Madras Presi- 
dency. An analogous fact is the springing up of a dense 
underwood of the mulberry under sissu trees, which I first 
observed long ago on the islands in the Jhelum river, and 
which has since been noticed at Changa Manga and elsewhere, 
where sissu is cultivated on a large scale. Tne mulberry seed 
is doubtless brought by birds, but its spread under the trees 
is promoted by the shelter afforded by them, in the same man- 
ner as the growth of beech under oak or under Scotch fir in 
Europe is promoted by the light shade of these trees. In the 
same manner we found (in 1880) under the trees of the Prome 
teak plantation, which I had established in 1857, an underwood 
of evergreen trees and shrubs, such as Strychnos potatorumj 
•^gle Marmelos and L/lmas integrifolia. These instances of 
dense undergrowth under trees with light cover, such as teak 
and sissu, might be multiplied, and they are not surprising, but 
the luxuriant growth of herbs and shrubs under trees with dense 
foliage, such as the mango, is remarkable, and shows how much 
more powerful the sunlight is in the tropical and subtropical dis- 
tricts of India, than in 3ie higher latitudes of northern Europe, 
where shade equally dense would kill all grass and herbs on the 
ground. 

Analogous facts are common in India. Under the dense 
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eliade of the evergreen forest in the Tboungyeen valley and 
eleewhere in Tenasserim, as well as along the Western GMts of 
the Peninsula, the ground is not bare as we find it under 
fonests of beech and silver fir in Europe, but the spaf*e between 
the stems is filled up by a great variety of shrubs and large 
herbs, and among them are numerous seedlings of the trees 
which compose the forest, maintaining their existence without 
making much progress, until an opening in the forest, by the 
death of one of the parent trees, gives them a chance. Among 
ihe herbaceous undergrowth in mrests with dense shade, some 
of the most remarkable kinds are those which belong to the 
large genus of Strctnlanthes^ of which the greatest variety is 
found on the Nilgiris and along the Western Ghits, but some 
species of which are also found under the dense shade of the 
alpine oak (^Quercus semecarpifolid) in the Jaunsar forests of the 
North-West Himalaya. 

My object in making theso remarks is to induce Foresters in 
India, who have a taste for such studies, to collect and publish 
more precise observations regarding the growth of grass and 
underwood under the shelter of trees with l^ht and heavy cover 
and in the shade of dense forest, under dinerent circumstances 
and in different districts and provinces. 

The formaiicm of two anaiud rings in one season . — The old 
question, whether trees, which ordinarily form one distinct 
annual concentric ring in the wood, may under exceptional 
circumstances form two such rings, has been discussed by 
L. Kny in the Proceedings of the Botanical Society of Branden- 
burg for 1879, and by iS Wilhelm on page 216 of the German 
Botanical Society’s Proceedings, 1883, page 216, hut as yet 
without any finally conclusive result. Kny examined young 
etems of the lime tree ( JtZia), oak (Quercus pedunculata) and 
mountain ash (^Sorhus ancaparia), which had been eaten bare by 
caterpillars towards the end of June, and which had re-clothed 
themselves with fresh foliage during the same season. The 

n jr branches of these trees, but only the younger, not 
er branches, showed two rings in tne place of one, but 
not everywhere, and with considerable variations as regards 
structure gnd distinctness of the second ring. A specimen 
of the beech on the other hand, which had also been eaten 
bare by caterpillars, and re-clothed itself with fresh leaves 
during the same season, showed one ring only of normal 
structure. 

K. Wilhelm experimented upon coppice shoots of the 
(Qttercua aesMiflord)^ seven to nine years old, in the Austrian 
State Forest Hinterbriihl near Vienna. From four of th^ 
stems the leaves were completely cut off with scissors, two being 
operated upon on 7tb June, 1882, and the others on 10th July- 
On these four s^tems, an well as on one stem of the same Bge, 
selected for compariscu^^ which bad been left 4»to«wibed, wwl 
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pieces of the batk were removed in difiPerent places, three on 
each stem, the wood laid hare being protected bj a thin coating 
of tar. The object of these marks was to determine how far the 
formation of the wood had progressed at the time when the 
leaves were removed. Late m autumn two of the stems, which 
had been deprived of their leaves, were felled, and together with 
the stem, of which the foliage had remained untouched, they 
were subjected to microscopic examination. The stems bared on 
7th June had on 10th July clothed themselves completely with 
leaves, whUe those operated upon on 10th July had recovered 
their foliage on 21st August. 

As regards the structure of the wood, the stem stripped in 
July had laid on an extremely narrow ring, only about one-third 
or one-fourth of the normal width, and there was no sign of a 
second ring. Evidently no wood had been formed after the 
removal of the leaves. The stem deprived of its leaves in June 
showed certain irregularities in the wood, which on both sides of 
the marks cut into the bark, and also above and below these 
marks had assumed the appearance of two rings. In the 
vicinity of the marks, both in the stem, which had been bared, 
as in that which had been left untouched, a large proportion of 
vessels were formed in the wood, the arrangement of which, in 
the case of the stem, which had been stripp^, gave the appear- 
ance of a second ring. But a most remarkable fact is recorded 
by Wilhelm, which, as he observes, is in direct opposition to 
that recorded by Kny, viz., that the anomalous character of the 
wood formed by the oak, which had ro-clothed itself with leaves 
after having been stripped, could only be seen on the older, and 
was not distinguishable on the younger, branches. Kny, it is 
true, made his observations on Querent pedunculata^ while Wil- 
helm made his experiments on Quercua aessUifloraj but these two 
species or varieties closely resemble each other in regard to the 
structure of the wood and otherwise. 

These researches, as far as they have gone, do not yet justify 
any conclusions regarding the general question, whether under 
certain circumstances trees form more than one concentric ring 
of wood in one year. 

In concluding his paper, Wilhelm states that he will under- 
take a fresh senes of investigations, and promises further com- 
munications. No enquirjr on this difficult subject can lead to 
satisfactory conclusions without microscopic examination of the ' 
wood by a competent observer, and witnout a large number of 
experiments made on trees grown under difierent circumstances 
m successive years. If there should be any among Forest officers 
in provinces where the teak is indigenous or is cultivated on 
a large scale, who are in a position to undertake such researches, 
it would be well worth wnile to make experiments with teak 
similar to those made with oak near Vienna. In the Himala- 
yan forests the ash (Fraainua JMtnmdd) or the deeiduona elm 
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{UlmuB WaUuMana) with their clearly marked annual rings 
would be suitable trees to experiment upon. 

D. Brandis. 


AVERAGE AMOUNT OF HEARTWOOD IN SANDAL. 

TO THB EDITOR, “INDIAN PORBSTER.” 

Sir, — The following notes on a round of sandal wood j^ent to 
the Edinburgh International Forestry Exhibition from the 
Sigur forests of the Nilmris may be of interest. The sketch 
shows the section : the heartshake shown in the sketch only 
went a short distance up, and after about 1 foot from the base 
the wood was quite sound. 

The number of rings given by the section was 40, of which 
26 in the heartwood and 14 in the sapwood : the bark was half 
inch thick. ^ 

The mean radius of the whole section was 9 inches, that of 
the heartwood 6 inches, the average growth being therefore 
about 4J rings per inch of radius, which is fast for sandal. 
The ratio of heartwood, which alone is valuable to the whole 

amount of wood, is as = ||* = g-, so that it may be said for 

this specimen that only -^ths of the tree can be utilized, and 
that in making fellings the to^l cubic contents must be mul- 
tiplied by in order to obtain the true number of cubic feet 
of marketable valuable wood. In rough practice one-third will 
probably be near enough. 

J. S. G. 


RUBBER VERSUS TEAK. 

1 BEE Mr. Mann in a letter about rubber plantations in Assam 
states bis conclusions that an acre planted with rubber would 
yield about four times as much as an acre planted with first 
class timber trees. Let us see what Colonel Beddome reports 
of the Nilambur teak plantations. He concludes that at 60 
years old aCn acre will yield 6,000 cubic feet, worth Rs* 8,750, 
and that long before that period the cost will have been more 
than covered by the sale of thinnings. This is calculating at 
the extremely low price of 10 annas a cubic foot. The price 
at Calicut being nearly three times that at the present moment, 
#nd never likely to go below Rs. 1-8-0, so that in all probabilto 
Uie profit will oe Very much greater. I think myself Aat the 
thinnings will not only cover all the expenditure with interest, 


Aoto. — We hsTe before as a specimen of teek wood from the Andemea iilsadi 
4| jeen old and with nine distinct rings.^lSn.] 
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but will also return a fair profit ; where does rubber come in 
now ? Instead of four times better than teak it is just the other 
way. There is one thing to be said however that Assam seems 
to be a more expensive place than Malabar. But nevertheless 
I would lay long odds *teak would hold its own even with 
Assam rates of labour. 

By the wav, is 12 feet a good average height for teak plants 
18 months from the nursery ? I have 50 acres which gave 
that average at that age. Several being over 20 feet. Do they 
beat that in Burmah ? 

Hillenau. 


SLEEPER OPERATIONS. 

TO THE EDITOR, INDIAN FORESTER.” 

Sir, — May I make a suggestion with regard to sleeper opera- 
tions. Does it not appear a mistake that Forest officers should 
do the passing of siegers ? Surely that is the work of the 
Railway authorities. When Forest officers do the passing it 
leads to unnecessary expense and sometimes to slight implea- 
santnesses. It is very difficult to know exactly whiat sleepers 
the Railway authorities would choose. If a Forest officer is 
very strict in his passing, he perhaps rejects sleepers that the 
Railway would have taken, and if he is the reverse, he may 
possibly send off sleepers which are afterwards rejected by the 
Railway, and the carriage of which has therefore been unneces- 
sarily paid. Who shoidd know better than the purchaser what 
he will purchase ? And again, why should there be two inspec- 
tions ? — ^for the Railway authorities of course also inspect the 
sleepers on their arrival at the railway. Now if an officer were 
deputed by the Railway everything would be satisfactory. 

17th May, 1884. Q. 



j^EYIEWS. 


PROGRESS REPORT OP FOREST ADMINISTRATION, 
BOMBAY, FOR 1882-83. 

At the close of the year there were 9,823 square miles of re- 
served forests and 5,173 square miles of protected forests, or a 
total of 14.996 square miles. It will take a few more years to 
complete toe demarcation. In Sind nearly 5,000 acres were 
lost by diluvion, and 8,000 gained by alluvion. The height of 
last year’s inundation on the Indus was exceptional, but owing 
to precautions taken the loss of forest by erosion was less than 
that of the previous season. The Sind Conservator says that 
Both in Upper and Lower Sind there is a very great demand 
for bhan (poplar) rafters and poles, our supply of which is 
limited as they are produced on newly formed katchas ; it would 
be a very great advantage to the department if all the katchas 
in which the people have no proprietary rights were handed 
over to it as soon as they were mrmed.” 

It will be observed that more than one-third of the forests 
administered by the department are protected only. The Con- 
gervator of the Northern Division says that — “While theremoyal 
of dead and fallen timber and firewood, of bamboos within a reason- 
able limit, and of grass as extensively as possible, is very desirable 
in the interests of forest management, the cutting and removal of 
firewood and of thorns from the protected forests is to a degree 
objectionable; these properties both south and north of the TApti 
river have been desolated for years and brought to the verge of denu- 
dation, they contain no timber ; but bushes and low trees grow upon 
them, which if conserved would, with the valuable seedling trees which 
they would nurse and bring up, develop and become valuable forests; 
however, the present arrangements will not admit of this. A small 
fractional part of a protected forest may be closed for a period of 
years, but the remainder is left open to be overrun by cattle, includ- 
ing camels, sheep and goats. It is very correctly stat^ in Mr. Baden 
Powell’s valuable Manual on Jurisprudence for Forest OfiS^rs that 
the view of all requirements of forest conservancy being satisfied by 
placing lands into protected forest < is Without the emalleet qual^ca- 
tionf erroneous. The provisions regarding protected forests are in no 
wag sufficient to secure a permanent, still less an improving fotesf 
duction, nor are they designed to effect such an objsct* Government 
have in a recent Resolution, No. 2051 of 12th March, 1888, 
to a very great degree the privileges to be allowed to Bhlls and wiW 
tribes and villagers in the protected forests; but these orden c*®® 
ont at the very close of the year, and their beneficial bffect oonld not 
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be felt during the year. However, they still leave privileges inimical 
to forest conservancy, such as : — 

(a). The free grazing inside the unclosed reserved and pro- 
tected forests of all village cattle of forest villages and 
of cattle belonging to Bhils and wild tribes. 

** (6). The collecting in unclosed reserved and protected forests 
for barter or sale, dead wood, except teak, to Bhils and 
wild tribes. 

« (c). The cutting and removal of thorns and bushwood in un- 
closed reserved and protected forests for barter and 
sale by Bhils. 

<*The whole of the forests in the central tdlukas of EhAndesh, 
sooth of the Tipti, require to be rigidly closed against cattle grazing— 
especially of sheep, camels and goats — and all cutting of wood, for 
some years to come, if any improvement in their condition is to be 
hoped for, and the sooner this is done the better will the pasturqge 
interests of the district be served.’* 

On this the Commissioner remarks — “ I cannot in any way concnr 
in the Conservator's condemnation of the System of protected forests. 
The Government of India has, by finding a place for them in the For- 
est Act, proved that it has after due deliberation considered them 
necessary. Mr. Baden Powell may have strong views on the point, 
but he, like other Forest Officers no doubt, speaks alone from a for- 
ester’s point of view. Others have to be considered, and Revenue 
Officers feel bound to view the matter in a broader light. As a rule 
where there are protected forests there it is more than probable that 
the cultivators have a right to demand that Government shall take 
care that reasonable expansion of cultivation must be provided for. 
Such is the case in Kh^ndesh, and till this probability of a reasonable 
and just demand for extra land islsatisfied the protected forests should 
remain classed as such.” 

It should, however, always be remembered that protected for- 
est is not a permanent class or kind of forest, and that in such a 
forest no settlement of rights of any kind (however destructive 
they may be) can take place. Now it would appear that a great 
portion of the protected forests in Bombay are subject to serious 
demands for grazing and wood, and that it is of great import- 
ance to prevent their deterioration. We think, therefore, it 
would be advisable as soon as demarcation has been completed, 
or sooner if possible, to thoroughly define all rights in the more 
important of the protected forests, and to form them into reserved 
forests, giving up large areas if necessary for cultivation, as it 
w far better to have a small compact well managed forest than 
a large unwieldy tract overburdened with more or less undefin- 
od rights, thus rendering good forest management impossible. 
We consider that in constituting these reserves the broadest 
view to take of the matter would be to consider the welfare of the 
^hole province as more important than that of the villages in 
their immediate neighbonrnood, and eventually even these will 
fi®iiefit by having a good forest close by instead of a devastated 
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Small depdts for the supply of wood for a^icultural purposes, 
and fuel to the inhabitants of villages in which there are no for- 
ests, have been formed in different parts of the province. We 
are inclined to agree with Mr. Shuttleworth that this tends to 
interfere with private enterprise, and if dep6ts are required, a 
few important ones only might be formed, from which merchants 
could purchase the various kinds of forest produce in demand, 
instead of Forest Officers becoming so many petty timber 
traders. 

Free grants of wood to the value of over Rs. 16,000, or Rs. 
3,000 more than in the previous year, were made, and the Con- 
servator, Southern Division, desires that every free grant should 
be sanctioned by Government, specification and estimate accom- 
panying every application, whilst the Commissioner thinks that 
the Collector is tne best judge in the matter, and also that free 
grants should be made more liberally, in which the Bombay 
Government do not concur. Considering the trifling value of 
the wood in individual cases, the plan of obliging each indivi- 
dual raiyat to send in a specification and estimate, would we 
think, prove cumbersome and harassing to the applicants, but 
there is no doubt that the rights to timber should be defined and 
limited by Government, as done in other parts of India, although 
this may prove somewhat difficult under a raiyatwari system of 
land tenure. 

Owing to the ravages of locusts many reserves were thrown 
open to grazing, and it is found that the revenue collections from 
conserved lands are infinitely greater than from lands in which 
cattle are permitted to graze constantly, and upon which ligne- 
ous vegetation is not preserved. The system of grazing permits 
issued to cattle owners is supplanting the lease system, which 
virtually gave a grazing monopoly to contractors. 

We are glad to see that the plan pursued in Burma, where 
the Karens are induced to plant up their toungyas with teak 
for a small remuneration, is being tried in the kumris of Bombay, 
and we wish the experiment every success. 

The number of prosecutions for forest offences has decreased, 
but surely a statement similar to that given in Statement No. 
VIII. of the report of the Northern Division, in which offences 
are classified under certain heads, is sufficient, without the elabo- 
rate details given in Statement No. VIIIA. of the Southern 
Division, occupying 9 pages, where every case is given separately. 
Example — case No. 2 setting fire to jungles, burnt an area of 
about 3i feet in length, and 3 feet in breadth, estimated loss 
annas 2. One offender convicted and sentenced to one day s 
rigorous imprisonment imder Indian Forest Act VII. of 1878, 
Section 25. It may be proper to keep these details on record in 
divisional offices, but they seem quite out of place in an Annual 
Report. 

In the Southern Division no estimate is given of the area 
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over-nin by forest fires, whilst fire ^otection has been some- 
what less successful in the Northern Division, and more so in 
Sind than in the year preceding. It is most important to have 
an accurate record of the progress of fire conservancy, and it is 
hoped that the form prescribed in the Forest Code of the Gov- 
ernment of India will be used next year in Bombay. 

Mr. Shuttleworth in speaking of natural reproduction in 
S4t&ra says — The wonderful change which is fast spreading over the 
hills in the District owing to the vigoroos growth of ligneous 

vegetation appearing upon them, and the bountiful crops of grass on all 
sides, has drawn from several officers, who knew the country when the 
hills were bare, remarks of astonishment and approval — astonishment 
that Nature, when given fair play, is able so quickly to assert her 
power ; approval because the transformation of a brown and parched 
surface radiating heat into a carpet of verdure is pleasing to the eye, 
and conveys to the senses the impression of comfort and plenty. The 
truth of Horace’s proverb naturam expellas furtd iamenuaqve reeurritf 
finds ample exemplification upon the mountain ranges and hill slopes 
of this district. The Forest Settlement Officer, Sat^ra, in one of his 
reports remarks : — 

“ * The spur below S4tara is a fine specimen of hill -side, re*clothed by careful 
conservation. It bears quite a different appearance now, to what it did only 
six years ago.*** 

Para. 29 of the Sind report is also interesting, and runs as 
follow^ ; — “ This was an exceptional year as regards rainfall and the 
rise of the river. The latter was higher than it has been known to be 
for years, in consequence of which a very largo proportion of the high- 
lying tracts that are above the ordinary inundations were flooded. 
Advantage was taken of this, and all such tracts were enclosed and 
are now fairly stocked with naturally-produced plants. It is very re- 
markable how long seed lying apparently on the surface of high sun- 
baked land retains its vitality. One season’s exposure to the sun, 
night dews, and occasional showers of rain would be sufficient, one 
would imagine, to destroy it. This is not the case for seed that must 
have lain ifbr years under the conditions mentioned above, germinated 
after the late high floods.” 

Over R'i. 14,000 were spent on plantations, and we recommend 
tlio system of utilising the Forest Guards in broad-cast sowing 
and in pitting over la^e areas to the attention of Conservators 
in other provinces. Extensive regular plantations were also 
formed, but unless some such statement as that prescribed by 
ihe Government of India in their Forest Code be adopted, it is 
moat difficult to arrive at a correct idea of the progress of 
planting operations, in fact it is impossible to discover from the 
present report either the total area under regular plantations 
or the area sown up by Forest Guards. 

The Proscpis glandulosa introduced from Texas have thriven 
remarkably well in Sind. 

There is a striking diflferenco in the amount spent on oommu- 
nications in the three Conservatorships, thus — 
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Bb. 

Northern Division, • •• ••• 646 

Southern ••• ••• ... 21,810 

Sind ••• ••• ••• 96 

and His Excellency the Governor in Council considers that more 
money mi^ht be expended with advantage in the Northern Divi- 
sion and Sind. 

The financial results were most satisfactory, the net revenue 
amounting to over 8 lakhs, or lakhs more than that of the 
previous year. In Bombay, timber produces the greater part 
of the revenue, whereas in Sind, it is firewood. The Sind 
forests are well stocked with babul (^Acacia Arciticd)^ but un- 
fortunately kandi (Proaopia apidgera) is now more in favor as 
fuel, and the Sind Conservator says tnat — 

“ According to the latest indents received, the consumption by the 
railway has risen to 125 lakhs of cubic feet, or 25 lakhs of mannds 
a year. This quantity represents a good crop of kandi of 20 years* 
growth on 29,000 acres ; therefore allowing a 20 years’ rotation, we 
require 580,000 acres to keep up the supply at the above rate. 
Nearly the whole of this land will have to be newly taken up, as our 
old reserves cannot contribute mnch to the supply, because they are 
either too far from the line to be worked profitably, or are only capa- 
ble of yielding babul, which wood has been condemned. The area of 
the tracts awaiting forest settlement is 878,544 acres. *' 

In Appendix C to the Sind report, we observe that a cubic foot 
of firewood is supposed to weign rather over 45 lbs., but as the 
wood in question is chiefly babul and kandi, which weigh over 
55 lbs. per cubic foot, the estimate appears to be too low. 

In the report of the Northern Division, it is stated that one- 
fourth weight of the firewood brought into the Mahabaleshvar 
depdt is lost by dryage and wasteage ; to avoid this the best plan 
would be to work and sell by the cubic foot. 

The crop of Myrobolans was much injured by locusts which 
devoured the flowers. 

The bark of the Ain {Terminalia tomentoaa) was stripped off 
ihe trees felled for the market, the fishermen on the coast using 
it for tanning their nets. 

A favorable report was made of the work of the District 
Forest Officers, without a single exception, and the thanks of 
Government were accorded to the three Conservators. 


KHERI FORESTS, OUDH. 

These forests, situated between the Sarda and the Nepalese 
frontier, contain the finest s&l timber in Ondb. They have an 
area of 265 square miles, stocked as follows : — SAl, 146 
miles ; mixed forest. 37 square miles ; sissu and khair, »o 
square miles ; grass lands, 59 square miles. 
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The following list will give a general idea of the forest 
flora 


S4l Forest. 


DiUenia MDtagyna. 
Kydia oalyoina. 

Grewia species. 

Murraya Kcsnigii. 
Clausena peataphylla. 
Oohoa pimila. 

Qaniga pinnata. 

Leea aspera. 

Schleiobera tr\juga. 
Semecarpos Anaoardiam. 
Buchanania latifolia. 
Indigofera species. 
Hillettia auricalata. ^ 
Pterocarpus Manupiam. 
Dslber^ia Tolabilis. 
Bauhinia species, 
^atholobns RoxbnrghH. 
Terminalia bellerioa. 

„ Chebula. 

„ tomentosa. 

Eugenia operoulata. 
Careya arborea. 
Lagerstrcemia pairiflora. 
Casearia grareolens. 

„ tomentosa. 


Adina oordifolia. 
Stepheeyne parvifolia. 
Baasia latifolia. 


Holarrbena antidysenterioa. 
Calosanthes indica. 
Stereospermum snaveolens. 
Clerodendron infortanatnm. 

siphonanthns. 
Ficns bengalensis. 
Wighdana P 
relimosa. 

„ cordifolia. 

Euphorbia aoaulis. 

Briedelia retnsa. 
Phyllanthas Emblioa. 
Tiliaoora racemoaa. 

Crateeva religiosa. 

Amoora Rohituka. 
Elaeodendron Roxburghii. 
Eugenia Jambolana. 
Tetrautbera laurifolia. 

Ficus Cnnia. 

t, glomerata. 

Antidesma diandnim. 

Salix tetrasperma. 


Mixed Forests. 


Miliusa velutina. 
Sacoopetalnm tomentosum. 
Sterculia villosa. 

Olyoosmis pentapbylla. 
^gle Marmelos. 

Ougeinia dalbergioides. 
Cassia Fistula. 

Albizzia procera. 

Eugenia Jam^lana. 
W(^fordea floribunda. 
Hymenodiotyon excelsum. 


Gardenia tnrgida. 
Randia dnmetorum. 
Diospyros Melanoxybn. 
Wrightia tomentosa. 
Ebretia Imvis. 

„ serrata. 
Loranthus longiflora.^ 
MalJotus pbillipinensis. 
Briedelia stipularis. 
Putraiyiva Roxboxgbii. 


Tamarix dioica. 

Bombax malabaricom. 

Zizyphos bum. 

CsBsaipinia Donduoella. 

Alangium Lamarckii. 

Vallans dicbotoma. 

Calatropis gigantea. 

Grass Savannahs 

Helicteres Isora. 

Qrewia sapida. 

oS!“w,ai~ 

Erythrinaresupinata. 

Bates frondosa. 


Sissu and Khair Forests, 

Streblus asper. 
Ficns infectoria. * 
,, traohyoarpa. 
„ bispiaa. 
Trewia nudiflora. 
Piper longnm. 


and borders of Tals, 

Crotalaria species. 
Barringtonia aoutangaUu 
Cartya berbaeea. 

Ranoia nliginosa. 
Qnielina arboi^ 

Phoenix aoaulis. 


Along nullahs and in 
moist places generally. 
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The s&l forests are found on belts of high ground formed by 
the action of the great rivers issuing from Nepal Himalayas. 
The soil consists chiefly of sand brought down by the Sarda in 
ages long gone by from the crystalline rocks of the inner hills, 
the high bank or dammar being formed by a deposit of clay 
or stiff loam, which owing to its state of minute division was 
held in suspension longer t^n the coarser particles, and in con- 
sequence carried farther down the stream. 8&1 is the predomi- 
nant species on the elevated sandy ground, its only rival in 
size being Asaina {Terminalia tomentosa), which however does 
not as a rule form a large proportion of the ^ peuplement,^ and 
owing to its light foliage there is no danger of its driving out 
the more valuable species, in fact sil seedlings are commpn 
under large Asaina. 

DtUenia pentagyna is here a small tree, not attaining the size 
it acquires in Burma, and is not foimd west of Oudh. Clauaem’- 
pentaphylla^ a small shrub of the orange family, is easily recog- 
nised by its highly aromatic loaves. Only two trees of Ptero- 
carpus Marsupium were found, but Brandis says it has not been 
reported from these fort'sts. Lagerstroemia pardfiora is most 
abundant in the more open parts of the forest, am seems more 
capable of withstanding fires than its neighbours. The large 
climber Dalbergia volubills is common in parts, and the under- 
growth often consists chiefly of Casearia graveolem with its 
disagreeable smelling leaves. Many seedlings of Adina ^ordir 
folia were observed Rowing in hollow sal stumps, humorously 
termed flower-pots by the Di^sional officer. Tiliacora race-- 
mom found from Oudn eastwards, is a large evergreen climber, 
enveloping the tallest trees in its dark green foliage, and is 
plentiful near watercourses. Basda latfolia is abundant in 
the Khairigarh sub-division, and small trees of Amoora Bohituka 
were not unfrequent near water-courses and in damp ravines, 
although Brandis says it occurs in Oudh, only in tne Gonda 
forests. 

The mixed forest occupies the clay bank or dammar border- 
ing sdl forest, and also stiff binding soil in the sdl forest itself. 
It contains no timber of great value. The wood however of 
Putranjiva Roxburghii found here and there in low shady moist 
placeair.is even-gained and durable. Glycosmis pentapn^lla, a 
small evergreen shrub of the orange family, forming occasionally 
thick undergrowth, is not found west of Oudh. iHospyros Me- 
lanoasylon is common, but gives only a small amount of ebony* 
It tlmves better in Bahraich. Briedelia stipularis is a large 
more or less climbing shrub abundant in places. 

!^e sissu and khair forests along the banks of all the larger 
rivers are accompanied by the usual inferior species. A small 
revenue is derivea from Piper Icngum (long pepper), bv leasing 
the right of collecting the fruit. This pepper climos about 
the Zizyphua bushes, &c. 
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The grass savannahs, or phantas as they are called, usually 
have a tal or jhil as their nucleus, from which they have invaded 
the forest, hut signs are apparent of the tables in many instances 
being turned, and of the sdl area increasing at the expense of 
the phanta, which is * often bordered by a dense growth of s4l 
saplings getting shade without cover from the older trees. 
Perhaps the early burning of the phantas may have something 
to do with this phenomenon, as they are burnt whilst the grass 
along the border of the forest, shaded as it is by high trees, is 
still green, so that this border may frequently escape burning 
altogether. The flora of these phantas has evidently adapted 
it«elt to the condition of life brought about by the occurrence 
of fierce annual grass fires, and to the constant struggle which 
ha« to be maintained against them. Thus we find a dwarf 
Ertfthrina (E. resupinata)^ which immediately after the fires 
sends up short racemes of large bright scarlet flowers from a 
perennial underground stem, a dwarf Careya ( C. herhcusea) some- 
times mistaken for a stunted form of arborea (kumbi), a 
dwarf Grewla ( 6r. sapid d) with a short, thick, woody underground 
stem throwing up a number of herbaceous «hoot^ about a foot 
high, which are burnt down in the hot season, and the dwarf date 
palm Plicenif acaulis, /so? a, called hhendu locally, 

which almost become'^ a small tree in parts of the North-West, 
has here degenerated into a small shrub with a woody stock, send- 
ing uji annually a number of slender twigs used in thatching, 
and which arc* regularly burnt to the ground by the grass fires. 

Immediately after a fire has j^ubsecl through the sal forest, 
numerous little gr(*en flowers of Euphorbia acaulis may bo ob- 
served in bunches of three* to seven springing from the crown of 
the (now^ leafless) tuber, which is rather larger than a carrot, and 
full of acrid milky juice. Is it not jiossible that the'^e dwarfish 
plants, with their enlarged underground stems, may have lieen 
gradually evolved by the action of fires from larger species of 
the same genera, and have acquired in time certain distinct 
characters, which havo cau-ed them to he classed as distinct 
species ? Perhaps Heficteres Isora is now undergoing a similar 
change, and will in time lie «oparaled from the larger variety. 
There are no indigenous bamboos, but the few planted promise 
to do well. 

From valuation surveys made in 1879, over 0’7 per cent, of the 
estimated area under sdl, it appears that there are per acre 


1st class, sdl C feet in girth and above, ••• 3*64 

2nd „ „ 4 feet C inches to 6 feet, ... 5*29 

n >i 3 feet to 4 feet 6 inches, ... ... 10*52 

4th „ 1 foot 6 inches to 8 feet, ... «... 31*06 

'To-si 

Other kinds, ... ... ... ... 57 08 

Total, 107*59 

2 u 
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And Mr. Brandis says with reason that the forests are not yery 
densely stocked, an average of 107 trees of all classes per acre 
to saplings of 18 inches in girth, of which only 12 trees are 4 
feet 6 incnes and upwards in girth, does not cover the ground. 
A better stocked forest with double the number of trees would 
contain less grass, and would be more easily protected from fire. 
Captain Wood estimates that two-thirds of the 1st class trees are 
unsound, but considers that many of these bad trees can be 
utilised for sleepers, &c. 

This was attempted last season, but great difficulty was expe- 
rienced in marking only the worst trees, as fellings took place 
both in forests where the 1st class trees had already been cut 
out, and in forests which had not been touched up to date. It 
will probably in future be advisable, in order to prevent sound 
1st and 2nd class trees being converted into sleepers, to confine 
these operations to the parts where selection fellings of 1st class 
trees have been made lately. 

Great differences of opinion exist concerning the number of 
trees to be felled annually, and the question has been under 
discussion for years, but it is evident that owing to the small 
percentage of the area valued, and to the uncertainty concern- 
ing the number of unsound trees, nothing can be prescribed with 
any degree of accuracy until more extensive valuation surveys 
are made. Considering the importance of the forest, the faci- 
lity of export, and the fact that even the bad and crooked trees 
can be utilised, it seems j)lain that a valuation survey of the 
whole area under sal should be undertaken. A rough prelimi- 
nary working plan might then be drawn up from the data 
obtained. Sound and unsound 1st class tre(*s are not evenly 
distributed over the forest, and a valuation survey accompanied 
by good maps and a descriptive account would be most useful 
in indicating the condition of the different blocks about which 
little is knowui at present ; thus in some blocks the grass is 
high and abundant, whilst the trees are scattered and crooked, 
the proportion of sound 1st class trees being almost nil. In 
such blocks, especially those not protected from fires and with 
a small number of seedlings, it ap])cars to bo very injudicious 
to cut out most of the crooked trees on the ground that they 
are deteriorating. In going through a block of this kind, it 
was observed that the 4th class of trees, viz., those from 1 foot 
6 inches to 3 feet in girth, was almost entirely absent, the other 
classes being mostly unsound, crooked and sparse, whilst the 
grass was very high, so that it seemed as if a struggle had 
been going on between the grass and the trees, in which the 
former had got the upper hand, in fact some young sAl might be 
seen having the appearance of standard roses (^not in flower 
lien entendu)f with |i stoutish stc'm reaching to the top of the 
grass, from the summit of which a number of young shoots 
were yearly sent out destined to be yearly burnt down. Can 
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the future of such a forest unprotected from fire be improved 
by cutting out all the crooked trees (there are scarcely any 
others), and will not the grass obtain the complete mastery 
and convert a forest into a phanta ? The correct treatment of 
such a block would seem to be its protection from fire and the 
restriction of cuttings, so that the growth of sal, other trees 
and bushes, by increasing the cover overhead, may keep down 
the grass, and in a short period take exclusive possession of the 
soil, as is happening in some parts of the forest near Dudna, 
which has been successfully protected since 1875. 

Captain Wood in his report for 1881-82 remarks that — “We 
want the trees to have long clear stems free from knots for 
building purposes, long beams, rafters and planks ; and the 
longer and straighter the stem the more valuable the timber, 
and nature plants these trees thickly, and provides them with 
suitable leaves that can bear shade.*’ In order to obtain this 
most desirable state of affairs, it will be wise not to depart from 
the principles laid down by Mr. Brandis in his suggestions of 
1881, which are here quoted. 

“The instances of young sal forests which have come up 
where large trees have been cut down, show that the growth 
of young sal is promoted by abundance of light, but the risk 
through the increase of grass is too great to render complete 
clearances advisable. A safer plan certainly is to kill out the 
grass as much as possible by increasing the cover overhead and 
by fire protection. 

“ As soon as any blocks or compartments are completely filled 
with young growth, all trees which are marketable should be 
cut, and other trees which cannot be sold should bo killed by 
girdling. When this is done it will be seen that poles of sal 
and other trees will shoot up with extreme rapidity, while at the 
same time the absence of grass will render fire-protection 
easy.” 

The sdl logs brought from Nepal are much rounder and 
straighter than those obtained from Kheri, and the further from 
the hills the worse the timber, the cause of which is attributed 
in part to the hot winds of the dry season. 

Owin^ to the luxuriant grass, fire-protection is very difficult, 
and the isolation of the different blocks has not yet been secured, 
as the interior fire lines, which follow the excellent cart roads, 
are only 75 feet wide, and are inadequate to check the spread of 
a fire from one block to the next. 

The phantas within or bordering on the protected area are 
burnt early in the season, and in many cases they would make 
most useful interior fire lines, as it happens that many of them 
are separated from each other by only narrow stri^ of forest, 
through which broad fire lines might be made. They would 
form an excellent barrier to the fiercest fire both from their 
breadth and from the fact that being practically destitute of 
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trees, dry leaves do not accumulate on them, as is the case along 
the roads, but the present lines should also of course be main- 
tained in every case. 

In some parts of the open forest where the soil and drainage 
is good, a healthy young lot of sAl saplings cover the ground, 
growing up thickly together. These were no doubt burnt down 
year after year, until increasing in number and strength they 
succeeded in driving out the grass ; in other parts, however, 
reproduction is not satisfactory, and has evidently been much 
checked. 

War to the knife has been waged against all creepers, and the 
Bauhinia vahlii has been almost exterminated. 

In the sissu and khair forests a considerable quantity of 
Cutch is manufactured. In 1882-83 the duos amounted to Rs. 
18,599, at 9 annas a pot ; tliis equals 33,045 earthen pots, 
capable of containing about 3 gallons of water each. No esti- 
mate appears to have boon made of the number of trees used. 
In Pegu in the same year Rs. 70,000 were received from Cutch 
licenses, and it is estimated that 168,000 trees were boiled. 
The rate levied was Rs. 20 per cauldron of 12 gallons, so that 
there is a very great difference in the rates cliarged in the two 
provinces. 

The roads, buildings and wells are most excellent, indeed 
without them the extensive sleeper operations (over three lakhs 
of sleepers were sawn) which were undertaken last season could 
never nave been accomplished. The only fault about the road# 
is that their mathematical straightness, combined with the uni- 
formity of the forest, would make them painfully monotonous, 
were it not for the occasional breaks caused by the phantas, 
tals and jhlh. 

Here the sportsman is in his paradise; game- of all kinds 
abounding, from the lordly tiger to the timid hare, and from the 
gorgeous peacock to the homely jack snipe. Some good bags 
were made last season, but the number of cartridges wasted by 
certain would-be sportsmen had better not be mentioned. 
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CHURCHILL AND SIM’S WOOD CIRCULAR. 

London, June 3rd, 1884. 

Stock of Timber, Deals, ^c., at the Public Docks on 1st June. 

1884> 1883. 1882. 

Bast Indian Teak, ... in loads, 8,300 2,100 2,500. 

East India Teak. — There are several cargoes discharging to 
bo added to the dock stock. The deliveries in the five months 
have been 4,537 loads against 4,414 loads last year ; and for the 
month 964 loads against 698 loads last year. There is no 
change and no wholesale business to report. The retail demand 
continues at a steady rate, but prices are lower than last month. 

Mahogany. — Supplies continue to arrive freely ; but cargoes 
ar(‘ mostly brought to auction as soon as they arc ready for sale, 
tuid iherefore Importers’ stocks are kept down. For really good 
logs of medium and largo dimensions there is an unabated de- 
mand at fully sustained prices, but small, poor logs continue to 
he so heavily imported that for this description prices have fur- 
ther yiedded. 

Ebony. — Ceylon and Bombay. — Large, sound, well-grown 
logs would sell readily and well. 


Price Current of wood. 


Indian Teak, 


per load, £ 14 to £ 16 


Mahogany — 

Honduras, 

Mexican, 

Tabasco, 

Cuba, 

St. Domingo, 

„ Curls, 

Satin wood — 

East India, 
Rosewood — 


Per foot superficial. 
d. d. 

... cargo average, 4^ to 

H to H 

to 

hi to 74 

... „ 5| to 74 

... „ 12 to 20 

£ «. £ s. 

... ... 6 0 to 8 0 


East India, 

Ebony — 

Ceylon, 

Bombay, ... ...(nopiinal), 

Cocus wood, Cuba,... 

Boxwood, Turkey, ... 

Lancewood Spars, oach, fresh and large, 

M ordinary to fair, 


5 0 to 7 0 

9 0 to 14 0 

8 0 to 10 0 

6 0 to 7 10 

5 0 to 20 0 

0 9 to 0 12 

0 4 to 0 7 
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MEETING ABOUT THE GRAZING QUESTION AT 
DARJEELING. 

The Gwallahs of Darjeeling have circulated the following peti- 
tion in the station, and the question of grazing rules was dis- 
cussed in a meeting of the Eden Sanatarium on the 20th May 
last, Mr. Home contributing a memorandum, which we give 
below as an extract from the “ Darjeeling News.” Wo are glad 
to hear that the Gwallahs have abandoned their threats of leaving 
Sikhiin, and that the Darjeeling people get their milk as usual, 
though their eyes have been opened to the pos&ibility of their 
milk being somewhat watered, when we consider the small num- 
ber of cows, and the fact that they are said barely to yield a seer 
of milk each per diem. 

Petition of the Gwallahs of Darjeeling to the Residents, 

The Gwallahs supplying milk to Darjeeling, represented by the 
undersigned, beg respectfully to call upon the residents to aid 
them in getting their grievances against the Forest Department 
redressed. Last year they petitioned tlu' Government against the 
oppressive exactions and restrictions of the Forest Department, 
but without any good result, and if the residents do not now 
make some satisfactory arrangement with Government, it will 
be impossible for the Gwallahs then to remain in the district. 

The following are some of the grievances that are most in- 
tolerable : — 

— The grazing ground is insufficient and bad. The por- 
tions of forest allowed them for grazing are very steep khuds. 
In consequence many cows get injured or killed. 

2nd. — The difficulty the cows have of supplying themselves 
with food makes the milk very much less in quantity, the major- 
ity of cows do not give even a seer of milk a day. 

3rd, — Hence the calves (which have to be tied up that they 
may remain within the limits assigned) die in large numbers for 
want of nourishment, 

Atk, — The places whore the cows are allowed to feed are scat- 
tered here and there, and this arrangement is vexatious, and the 
cause of disputes also obliges us to keep a large number of ser- 
vants to prevent the cows straying. , 

5th, — We are not allowed to get leaves for the calves to feed 
on at night, this is absolutely necessary, yet the chaprasls come 
round, and if they find a few leaves we are invariably fined heav- 
ily from Bs. 5 to Bs. 15 for each offence. Vide Darjeeling 
Court Records . 
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The leaves we have taken for the calves at night are from trees 
that are never used save for fuel. This can be certified to by 
reference to the subordinate officers of the Forest Department. 

6^A. — The tax upon each cow has been for the last six or seven 
years 8 annas per month. • Eight years previous to this it was 
4 annas a cow, and before that 2 annas. 

7^/l. — What we ask is that on the Ghoom spur we may have 
assigned a larger amount of grazing ground in one place, say on 
both sides of the road between Lepcha Jagat and Jore Pokri. 
On Senohal spur we ask for the portion up to Heshap and 
Sureil. 

8tL — We have been always loyal subjects and law-abiding 
of the British Raj. In the war with Sikhim we did specially 
good service ; — when there were few others that helped them, 
no Nipalees or Lepchas, we stood by them : nothing on the score 
of acts against law can be brought against us. We have been 
peaceful subjects and useful to the residents. 

It is only the zulm of the Forest Department that has at last 
compelled us to the present measure. We have no wish to leave 
the aistrict, but we cannot endure the present state of things. 

9tL — In conclusion, the Gwallahs now represent to the Resi- 
dents of Darjeeling the difficulties the Forest Department put 
in their way. The Gwallahs last year made a representation to 
Government ; but without any good result, and they now ask 
that the Residents send themselves the matter to Government, 
asking (rovernment to communicate to the Gwallahs what help 
they intend to give. 

In case the Gwallahs get no assistance they will reluctantly 
be driven from the district for no cause but that of oppression, 
and they shall be very sorry to cause inconvenience to those 
gentlemen and ladies who have so long been customers, but it is 
no fault of the Gwallahs. 

Renchiden Bhootba. 
Kheoka Bhootba. 

Anjoo Bhootea. 

Tasi Golla Bhootba. 

JooRME Bhootea. 

Darjeeling, 1 Sirpenjo Bhootea. 

The 12th May^ 1884, ) and others. 


Mr. Home’s Memorandum on Grazing of Cattle for the supply 
of milk and butter to Darjeeling j and of draught cattle. 

The area of forests under the Forest Department included 
in the Darjeeling Forest Division is 64,842 acres. This includes 
41,254 acres (the Singalila Range) on the further side of the 
little Rangit, the whole of which range, with the exception of 
the Little Rangit block (2,087 acres), is open to grazing, which 
^ also permitted in 11,397 out of the remaining forest area, 
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23,588 acres, so that out of a total area of 64,842 acres, 14,278 
acres only are clo.‘«ecl against grazing. Omitting the area on 
the further side of the Little liangit, there are 11,397 acres on 
which grazing is permitted ; the last returns (April 1884) show 
that 334* cattle (including draught cattle) pay for grazing on 
this area, which gives over 33 acres of pasture l^d to each 
head of cattle. 

From the above figures it will be seen that half the area of 
the forests under the Forest Department within a reasonable dis- 
tance of Darjeeling, and on which the Department has to rely 
to meet the requirements of public works, the general public, and 
residents of the station in timber and fuel (vmich requirements 
are undoubtedly on the increase) is, under Government orders, 
left open for the grazing of cattle for the supply of milk and 
butter to the station, and of draught cattle. 

In the memorandum on the management of the forests in the 
Darjeeling Division, April 1882, Dr. Schlich, the Inspector- 
General of Forests to the Government of India, went thoroughly 
into the grazing question. 

He allows for 310 head of milk cattle for the Darjeeling sup- 
ply, besides 120 draught cattle, and set aside the following 
blocks of forest for their grazing : — 


In a bee Approximate distance to 
* centre of block from 

Observatory Hill, Dar- 
jeeling, in miles, omit- 
tiner fractions under 

.2 

a 

08 

IS 

0 

1 

i 

s 

n 

1 

Forest block. 

j 


Homber of cattle paid for grazing in 

1 April 1884. 



J^or Darjeeling Stipplg, 



Si 

5 

Senchal, .. .. .. 

517 

26 

4 

7i 

Tiger Hill, 


18 


8 

Eangjo, .. 

1,100 

29 

6] 

9i 

Balasan, • . • • , • . . 

811 

24 



Carried over, 

8,188 

97 


♦ This figure 884 was supplied to mo when drafting this portion of my note on 
the 11th May. On going into details in the table giTen above, I find the acto« 
number of cattle to be 284 in April, and that it was 272 in March, The arerago 
area for cattle in April was therefore over 48 acres per^head. 
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Approximate distance to 
centre of block from 
Obseiratoiy Hill, Dar- 
jeeling, in miles, omit- 
ting fractions nnder 
half a mile. 

Forest block. 

Area, in acres. 

Number of cattle paid for graziiig in 
AprU 1884. 

In a bee 
line. 

B j road. 




Brought forward, • . 

3,183 

97 



For Darjeeling Supply. 



6 

H 

Chongtong 


16 

8 

14 

Parmaigiri, 

1,284 

4 

7 

14 

Palangdong, 

931 

7 

H 

15 

Pagrainbong (part). 


19 

6 

14 

Tukdah, 

6G8 

12 



Total, 

7,618 




For Kureeong Supply. 



Si 

n 

Pachim, 

468 


7 

9 

Chattackpur, «• 

875 

48 



Total, .. 

8,856 




Subsequently opened at the request j 





of the Deputy Commissioner under 





Government orders. 



*i 


Bonada, •• ,, ,, ,, 

665 


s 


Hangbi, •• ,, ,, 

1,037 

*4 

»i 

6i 

Nai, 

839 

32 



Tftf a1 



Average^,, 

distance 

9i 

Grand Total, acres, .. 


« • 


The Pachim and Chattackpur blocks, though opened for the 
tv^eong supply, are really used for the Darjeeling supply. 

number of cattle paying for grazing last month 
on this area was 334, and Government ordered these last three 
Dlocks to be opened, as it was considered that Dr. Schlich’s 
estimate of the number of cattle to be grazed was under the 
®a.rk. The result however shows that Dr. Bchlich over-estimated 
of cattle to be provided for. 

Vv ith reference to the specified complaints of the Gwalkhs ; — 

2 X 
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Ist — Last rains they complained of one block only, the Nai 
block, being too steep for grazing. 

This blo<3c was recently visited by the Deputy Commissioner 
^Mr. Wace) under the orders of Government, and it was decided 
(Tenduk, Tehsildar, concurring) that with the exception of about 
one-fourth of its area (or 210 acres), there was no just ground 
for the complaint. 

2nd . — The area open for grazing within reasonable distance 
of the station is over 33 acres per bead of cattle, which must be 
admitted to be ample provision for the purpose. 

3rd . — The calves are stall-fed, or graze with the cattle at the 
option of the graziers, who are allowed to cut grass and bamboo 
leaves for them free of charge. It is only when the branches of 
trees and saplings are cut for this purpose that the Forest 
Department raise any objection. 

4:th . — ^Tho blocks open to grazing are contiguous in the 
following groups 


Senchal, 

Tiger Hill, 


••• 

Acres. 

Rangjo, 

Bangbi, 


••• ••• 

••• ••• 

5,417 

Sonada, 

Pachim, 

Chattackpur, 

Balasun, 

Chongtong, 

Parmaigiri, 


••• ••• 

•• f • • » 

• • • • • • 

••• ••• I 

• •• * * * / 

► 4,473 

Palangdong, 

Pagrainbong, 

Rai, 


• •• • • • 1 

••• 

1 

839 

Tukdah, 


••• 

668 



Total acree^ 

11,397 


5th . — The fines referred to are judicial fines, and with the 
very small staflT we have, it may be safely assumed that for one 
offence in which the offender is caught red-handed (we cannot 

E rosecute in any other case), fifty are committed of which wo 
now nothing except the results to the trees in the forests. 

The damage done by lopping is so serious, that special rules 
for stopping it have for some time been under consideration. 

6th . — The question of grazing blocks, &c., was fully gone into 
in 1882-83, and in February 1883, all graziers came up to the 
Forest office to settle in what blocks they were to graze, in 
accordance with the proposal of the Deputy Commissioner. No 
question was then raised as to rates, nor have the rates ever been 
objected to. The complaint is obviously altogether frivolous, 
as this is the first time they have said anything about it in seven 
years, and the remedy is in the Gwallahs own hands. 
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1th. — See Map . — ^The area open on the Ghoom spur in one 
continuous block is 4,473^ acres. They have the whole of the land 
on both sides of the ridge from Lepcha Jagat to Jore Pokri, 
with tho exception of a strip of about naif a mile on the north 
side of the ridge at Lepcha Jagat. 

On Senchal spur they have a continuous block of 5,417 acres ; 
they have the whole of the portion up to Suriel and Rishap, 
including those blocks, with the exception of the Bungbul block 
(650 acres). 

Whoever the writer of tho petition may be, he evidently does 
not know anything about the county, and did not take the 
trouble to study the map. If the QwaUahs had written the 
petition themselves, it is impossible that they could have made 
the mistake of asking for what they have already got. 

^th . — One complaint only has come to my notice since I took 
charge in December 1882, which the Forest officer made over to 
the Deputy Commissioner for disposal. 

1 find no record of a complaint of any sort against the sub- 
ordinates of the Department before I took charge. 

— If by “ help the Gwallahs mean that they require a 
larger area for grazing, the Forest Department cannot assist the 
residents in getting over the strike with which they are now 
threatened. 

Tho Department has already, under Government orders, open- 
ed a considerably larger area than was deemed safe by their 
Inspector-General, and if the Gwallahs consider the 33 acres per 
head of cattle that are now open for grazing to have become too 
poor for that purpose, this result can only have been attained 
by their own actions, and no doubt chiefly owing to their wan- 
ton practice of lopping, and thus depriving the soil and young 
growth of their natural protection. 

As to the suggestion that the blocks of forests soon to be cut 
over for the supply of timber and fuel to the station, and regen- 
erated could without damage be opened to graziers, the absolute 
necessity for keeping such blocks closed to grazing for a 
number of years before they are worked has long been reco^iz- 
ed. Were cattle admitted, the whole of the young growth, on 
which the regeneration has chiefly to depend, would disappear, 
and the cost of re-stocking the area would be very greatly 
increased. 

General Remarks . — The Forest Department have given up 
more than half of the available area of forest within a reasonable 
distance of the station already. 

The area per head of cattle is very large indeed (33 acres), 
notwithstanding which the graziers complain that the land open 
to them is too poor to support their cattle. The area under the 
Department is deemed barely sufficient to meet the demand 
there is on it for timber and fuel. The portion that has already 
been grazed over is practically cleared of young growth by the 
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grazing, and the older growth is gradually being killed ont by 
we lopping. The absence of young growth is not in itself an 
insurmounteble obstacle to regeneration, if the areas opened to 
grazing are judiciously selected, but the lopping does not onljr 
very seriously retard the regeneration of any given area ; it 
makes the subsequent re-stocking of the forest a very slow and 
expensive operation, and greatly diminishes the outturn of the 
old stock. 

If the supply of timber and fuel to the station and Public 
Works from tne area under this Department is to be sufficient 
and continuous, there is no doubt that this practice of lopping 
must be put a stop to altogether. The Department has tried to 
stop it for the last 15 years by warning and occasional prosecu- 
tions under the law in force. The evil nas become so great, that 
it is feared unless special measures are adopted in the form of 
severe rules passed under the Forest Act, the forests under this 
Department might eventuaUy be reduced to a state similar to 
that in which the municipal land near Ghoom now is. 

My attention was drawn to this soon after I took over 
charge of the D^artment, and the matter was brought to 
the notice of the Deputy Commissioner towards the close of last 
year. 

The following draft rules under section 75 (d) of the Forest 
Act are now under consideration before submission to Govern- 
ment, which though some may consider severe, are not deemed 
by the Department to be more so than the exceptional circum- 
stances of the case require. 

“ Every grazier occupying a hathdn or grazing camp within 
the boundaries of the reserved forests of the Darjeeling Division, 
will become liable to fine and payment of compensation, as 
defined in section 25 of the Forest Act, for every tree or sap- 
ling that may be lopped or in any way damaged by a cutting 
instrument, within a radius of 800 feet from the site of his 
hathdn^ unless he shall have made a report to the nearest Forest 
officer or Forest guard within three days of the occurrence of 
such damage, and afforded reasonable assistance towards the 
apprehension and conviction of the offender.’’ 

A similar rule is in force in all State and Communal forests 
in France, and is given in Article 45, Code Forestier. 

If it is considered inadvisable to pass a rule that bears only 
on a particular class of persons who frequent the reserves, the 
following rule has been suggested as a substitute. 

“Whoever is found in a reserved forest in the Darjeeling 
Division off the ordinary roads and paths having in his poss^ 
sion bill-hook, axe, saw, or other cutting instrument of like 
nature, without a license according him permission to carty 
such instrument, shall be punished with a fine of from one to 
ten Rupees for each offence, and with confiscation of the said 
instrument or instruments.” 
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A similar rule is in force in all State and Communal forests 
in France, see Article 146, Code Forestier. 

Darjeeling, \ 

Tlie 18th May^ 1884. } 

P.S . — As there was an error in my note as regards the 
number of cattle grazed, I give below the actual number that 
paid for grazing for the last three years : — 

Average for month. 

1881- 82, ... 4,198 ... 850 

1882- 83, ... 4,972 ... 414 

1883- 84, ... 8,765 ... 814 

The falling off in last year is due to the cart traffic having 
grown less since the reduction of rate on the railway. 

The cattle that grazed in 1883-84 were distributed among 
the blocks open for grazing as follows : — 


Forest block. 

Cows. 

Daffaloes. 

Dnllocks. 

Senchnl, 


137 

0 

24 

Tiger Ilill, 

• • • 

98 

0 

0 

Bangjo, 

... 

558 

0 

0 

Balasan, 

••• 

283 

0 

0 

Gbongtong, 

... 

220 

0 

0 

Parmaigiri, 

••• 

200 

63 

0 

PalangdoDg, 

... 

476 

51 

0 

Pagrainbong (part), 

... 

78 

158 

0 

Tiikdah, 

... 

262 

0 

0 

Paciiim, 

• •• 

35 

0 

0 

Chattackpur, 

• •• 

36 

21 

449 

Sonada, 

• •• 

0 

0 

152 

Eangbi, 

• •• 

118 

0 

0 

^ai| ••. ... 


310 

0 

36 

Total, 

... j 

2,811 

293 

661 

Average per month, 

1 

1 

i 

234 

25 

55 


^Ist May^ 1884. 

Goats, Forests and Famines. — The remark that great events 
often arise from very insignificant causes, though far from origi- 
nal, is nevertheless true, xhe statement holds good in the moral, 
physical, and political world, and numerous instances might be 
given in each case. The white-ant is able to undermine large 
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buildings and destroy valuable proper^ ; a little insect, it is 
said, raises the large coral reefs in the South Sea, those terrors 
of the mariner and cause of so much loss. In the same way, it 
is believed that the goat has a good deal to do with the terrible 
famines that now and again visit this land. The connection 
may not at first sight be apparent ; in fact, cause and effect may 
not seem plainer than the Goodwin sands and the church which 
stands close, and which always go together in the minds of sailors. 
But if we look a little further, we shall find that to these little 
animals may be set down the loss of life of thousands, perhaps 
millions, of people. The explanation is this. The goats destroy 
the young trees, and thus lay the land bare, when famine follows. 
Many of the forests that have not been cut down arc simply 
used as grazing ground for cattle, sheep, and goats, and though 
the two former do much harm, the loss caused by them is small 
as compared with that brought about by goats. There is another 
way in which these creatures cause much harm. In spite of the 
daily and largely increasing demand for fuel, during the past 
twenty-five years more specially, the jungles and forests border- 
ing the water-courses would not have undergone such utter ex- 
tinction as they actually have, had it not been for the ravages 
committed by sheep and goats. The subject has never been 
brought into prominence until very recent years ; but now when 
the labours of naturalists and physical geographers have shown 
how nice and exact is the balance through all nature between the 
fauna and flora of a country, and how disastrous the effect upon 
the one may be from a disproportionate activity of the other, there 
is no further excuse for shutting our eyes to the necessity of 
remedying the grave evil which has already been occasioned on 
this head in different parts of India. If we take the Madras 
Presidency we shall find that there are probably more than four- 
teen millions of goats, a number so manifestly in excess of what 
the present scanty pasturage can support, that the reason is plain 
why the young forest trees of the country have no chance of 
existence, and why the water-courses upon whose banks their 
stunted skeletons grow are merely dry ravines, filled up with 
stones and sand. We are told by a traveller how the introduc- 
tion of goats into St. Helena utterly destroyed a whole jima 
of forest trees and with them all the insects, molusca^ and per- 
haps birds directly or indirectly dependent upon them. And 
though of course the limited area of that island, and the unlimi- 
ted powers of reproduction inherent in goats, made the catastro- 
phe which supervened in St. Helena more evident and decisive, 
there cannot be the slightest doubt that the very- same process 
of destruction is going on pver the whole of India. 

It has been stated— and we see no reason to doubt the state- 
ment— that the barrenness of Central Asia is due, in a great 
measure, to the destructiveness of the flocks and herds of the no- 
madic tribes. A traveller visiting this part of the world says s-* 
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« It was in the Kizzilkoom desert that"I first appreciated the 
enormous force of these scourges. Once, as evening fell, I met 
a flock of goats advancing across the wilderness in a compact 
mass, one of whose points was occupied by the leading animal. 
The dimensions of tnis moving mass I judged to be about 150 
yards long by 100 broa'd, and its area would, therefore, have 
been 7,500 square yards, and allowing two animals per square 
yard, there were 15,000 goats in the flock I During the whole 
of the day these animals had been scouring the adjacent country 
for miles in search of food, and every youngshoot of vegetation 
they found must have been destroyed I Under such circum- 
stances, is it any wonder that no water is to be met with, and 
that nature presents such unchangeable and persistently repellent 
aspects for mankind in regions where the youth of our 'race 
was passed ?” 

To a certain degree the same animals are rendering parts of 
India unfertile, by destroying the trees and stopping tne water- 
courses, thus changing the character of the rainfall, thereby 
bringing about famine, and causing loss of revenue and loss of 
life. It has now been pretty well settled that rainfall and forests 
are intimately connect^ ; that where the latter are destroyed, 
the former necoraes irregular, and in certain cases ceases alto- 

f ether. There are points about the subject that it may be 
ifliciilt to explain ; but the mind that cannot connect the dif- 
ferent links in the chain between forests and rainfall must be 
remarkably constituted. Marsh settled the question years ago, 
and his work is unanswered and unanswerable. Before the 
destruction of the forests in Mysore the rainfall was regular, 
while, although we may have an average during the year, 
it may come down at any time. Last year we narrowly 
escaped a famine. If the rain had not fallen when it did, there 
would have been a repetition of 1876, and the loss to the pro- 
vince would have been something terrible. The lesson to be 
learned is obvious. The conservation of the remaining forests 
ought to have more attention paid to it, and for every tree cut 
down another ought to be planted. The whole .subject has been 
neglected too long, and Government should take the matter up 
as one of vital importance. It is hard to say what ought to be 
done with regard to the destructive qualities of the goats, but 
the subject is well worthy the attention of a Government that 
professes to have the welfare of the people at heart . — Bangalore 
Examiner. 


Artificial India-Rubbbb. — India-rubber and gutta-percha 
have become of such universal use, especially for telegraphic 
and surgical purposes, and so much concern has been from 
tune to time expressed that the artificial production of these 
products would interfere with the regular growing of this plant 
lu India, Ceylon, and other countries, where the rubber tree is 
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indigenous, that a brief mention of the various chemicals more 
or less suitable for its production may be of interest. Sulphur 
of course stands pre-eminent, fulfilling as it does many of the 
requirements necessary for a substitute. It is unattacked by 
acids, alkalies or salts, and when melted its ^reat brittleness 
gives place to a softness, pliability and even elasticity, if properly 
treated by being poured into cold water while in a liquid state. 
To obtain this elasticity however it must be dissolved twice (at 
different temperatures), as it is only after its second melting 
that it possesses to any extent the elasticity of rubber. Alumina 
soap has been much experimented with. Its tenacity is un- 
doubted, and it undergoes niany curious changes when melted 
with resin and thick linseed varnish. A German scientist has 
I heir even patented a composition of sulphur, copal, oil of tur- 
pentine and albumen — with what success is not yet known. 

A substitute for India-rubber must, however, fulfil two most 
important conditions. It must be cheaper and it must retain its 
permanently. In view of the high prices commanded by 
India-ruboer, many materials can be found which will fulfil the 
first requirement — ^that of comparative cheapness. But it is in 
the latter important particular that all artificial substitutes have 
so far failed. Sulphur, if properly proportioned in its melted 
state with linseed oil varnish, can be rendered permanently soft, 
but this is of course a very different condition to elasticity. The 
only direction in which chemists are likely to be at all successful 
in producing*a real substitute for rubber is by looking for some 
permanently elastic substance which will destroy the crystalline 
structure that makes sulphur so brittle, and render it impossible 
for it to return to its former condition ; and it is in this direction 
only I think that comparative success may be looked for. It 
will however always be difficult to imitate this elasticity, and 
the substitutes for India-rubber will meanwhile only find use 
where this elastic property does not come into prominepce. — 
B. K. J . — Indian AgricmturisU 
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DIETRICH BRANDIS, 

The foundkb of Fobestry in India. 

Wk have ever since Mr. Brandis said his last farewell to 
India, considered it onr duty to place before our readers a short 
history of the introduction of scientific forestry into the Eastern 
Empire, which would mainly be an abstract of the work done 
by the eminent founder of our department. The only excuse 
for delaying this till now we are able to offer to the public and 
our retired chief is that, in his organization of the department 
he has provided us with work and public duties sufficient to 
leave but little spare time for a labor of love. 

Even now the record we are able to compile can profess to be 
but a scanty representation of 27 years of untiring and arduous 
work. The results of this life of labor have no doubt been 
brilliant, and may be gauged by the public at large, but its utter 
imscdfishness and devotion can only be understood by a few 
initiated, who have themselves lived through the early struggles 
of forestry in India, or who have made the growth of our 
beloved science in this empire a special study. 

Sporadic attempts at forest conservancy had been made, espe- 
cially in Burma, where the value of forest produce at once 
attracted public attention, previous to Mr. Brandis’ era, but of 
whatever value such attempts may have been at that time, they 
wore founded on no sound basis, and have long since disappeared, 
leaving as sole traces of their existence a few impracticable leases 
ais usual entirely in favor of mercantile pioneers, as people who 
cut down a virgin forest for their own profit are pleased to call 
themselves. In spite, however, of the but temporary success 
consequent to opinions and events over which the originators 
had no control, we must note the sound proposals made, and the 
important measures introduced, by Dr. Wallich and Captain 
Gathin as early as 1827 and 1845, which are duly recognised in 
Mr. Brandis’ report on the Attaran forests of 1860. 

In January 1856 Mr. Brandis was appointed Superintendent 
of Forests in Pegu, in British Burma, and in 1857 the forests of 
Tenasserim and Martaban were added to his charge. In this 
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position he remained till December 1862, when he was trans- 
lated to wider duties under the Government of 

Mr. Brandis’ work in Burma forms, therefore, the first period 
of his Indian career, and not the least brilliant one. 

Immediately after his arrival Mr. Brandis proposed to himself 
three questions as the first ground work to the introduction 
of a sound administration of the Pegu forests. These questions, 
simple in themselves, proved at once that the Government had 
secured the services of an officer of a very superior common 
sense and judgment ; and the way in which the answers to them 
were worked out, in spite of all difficulties at the cost of untiring 
labor and severe hardship with utter disregard to personal 
comfort and convenience, and even at the sacrifice of health, 
must ellicit our highest admiration. 

The questions were : — 

1. How can the produce of the forests be turned to account in 

the most advantageous manner? 

2. What measures must be taken for the preservation of the 

forests? and 

3. What can bo done for the extension and consolidation of the 

forests ? 

To answer the first question it was of course necessary to 
form some estimate of tn(‘ amount of timber the forests would 
be able to yield without deterioration, and the first stop was 
naturally to make a valuation of the growing stock. 

Ilen^ again Mr. Brandis hit the nail on the head, and intro- 
duced a system of valuation surveys, so eminently adapted to 
the circumstances, that with but slight modifications it is still in 
force up to the present day. 

Linear Valuation Surveys,” it is thus Mr. Brandis has named 
his method, excels by its simplicity. The t^ees along certain 
lines, roads, ridges, streams or linos chosen cross country are 
counted, classified according to their girth, and ticked off on 
small pieces of bamboo, split, into thin strips, each of which is 
again notched into ten pieces, whicli can be turned down one by 
one. Different pieces are carried for the different classes of 
trees. This shift is extremely useful in a country like Burma, 
where on account of rain or dew it is often difficult to use a 
pocket book. 

At the beginning all trees that could be seen from the line 
traversed were counted, but though this method gave a fair idea 
of the character of the forest, it was soon found that it was pre- 
ferable to substitute a fixed distance, in order to obtain a fixed 
factor on which a somewhat more accurate estimate for the rose 
of the forest areas under observation could be formed. The di^ 
tance on which the trees were thus counted was at first fixed 
at 100 feet, but subsequently, on account of the frequei;itly ex- 
tremely dense growth of the Burma forests> at 50 feet on each 
side of the line traversed. 
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Mr. Brandis made of course the teak, which at that time was 
the only tree the extraction of which was at all remunerative, 
the main object of his observations, and divided them at first 
into four classes — 

I. Trees of 6 feet (4 cubits) and above in girth. 

II. Trees of 4 feet 6 inches to 6 feet (3-4 cubits). 

III. Trees of 3 feet to 4 feet 6 inches (2-3 cubits). 

IV. Trees under 3 feet (2 cubits) girth and seedlings. 

Subsequently these classes were re-arranged, and all J;rees 
down to 1 foot 6 inches were included in the 3rd class, leaving 
only those below 18 inches in the 4th class. 

During the first year’s observations Mr. Brandis found 
that the numbers of trees in the first three classes were very 
nearly equal in all but recently worked forests, and having 
thus obtained some idea of the proportion of the difierent 
cLisses, he proposed to himself the principle that, in any forests 
to b(' worked out, as many 1st class trees as would be replaced 
(luring the year by the growing stock of 2nd class trees, could 
and should be felled in that period. 

Hero we have the fundamental principle on which all working 
plans must prtmd facie be based. 

To estimate the number of 2nd class trees that would each 
year .ittain 1st class dimension, it was of course necessary to as- 
coitam the rate of growth of teak, and Mr. Brandis wns too 
cMutious to accept without furth(*r proof the theory of annual 
rings representing one year’s growth, and augmented his data 
h} the measurement of a few’^ trees, the age of which was known. 

From the data at his disposal ho constituted the following 
table : — 


Girth in feet. Age in years 

3 foot, ... ••• ••• .s. 18 

4 feet 6 inches, ... ... ... 39 

6 feet, ... ... ... ... 62 

On this table holding about the middle between data regarding 

the growth of teak obtained from Bombay and Jdva, he decided 
to base his working plan until better data became available. 

Mr. Brandis accordingly laid down that ^th of the 1st class 
trees in each forest might annually be cut, and assumed that as 
the number of 4th class trees had been found largely to exceed 
those in the other classes, the forests would gradually improve 
under the proposed system of working, and become richer in 
teak than they were in 1856. This prognostic has so far proved 
true at least whenever the forests have been worked by direct 
Government Agency. 

The plan of thus felling and extracting 5 *fth of all 1st class 
tree^ annually in each forest was open to practical objections, 
both with regard to labor and supervision. On account of this 
Mr. Biandis arranged the Pegu teak forests in six divi'^ions, 
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each of which he worked in turn, girdling every 6th year ^th 
of the 1st class trees in one division. 

Mr. Brandis prepared next an estimate of the probable out- 
turn of the Pegu forests. The linear surveys, it was calculated 
covered an area of 30 square miles, and on these 2,423 1st class 
trees had been counted, or an average of about 80 trees per 
square mile. It was roughly estimated that the total area on 
which teak was scattered in Pegu amounted to 7,000 square 
milq^, and a grand total of 5,85,000 first class trees was accepted. 
Thus in theory the outturn could have been fixed at 24,000 trees 
per annum ; but Mr. Brandis clearly understood that many of 
the trees were growing in inaccessible localities, or for other 
reasons were of insufficient value to draw a purchaser, or to pay 
for their removal, and he consequently reduced the estimate to 
an average outturn of about 24,000 logs per annum. 

Many alterations have since been made in the estimate, most 
of them by Mr. Brandis himself, or under his immediate super- 
vision, as the whole of the forest area became better known and 
data on which to base calculations more plentiful, but on the 
whole it is wonderful what a good estimate Mr. Brandis man- 
aged to make of the resources of the Pegu forests within a 
year of his arrival in the country. 

As regards the method of working the forests, Mr. Brandis 
had the following three systems to choose from : — 

(1) . The levying of a duty on every log brought from the forests, 

the felling of the trees being either free or restricted to 
the holders of a permit or grant. 

(2) . Selling the whole of the seasoned timber in a certain forest 

to the highest bidder. 

^3). Bringing down the timber from the forests on account of 
Government, and dispoMng of it by periodical sales to 
the highest bidder. 

Mr. Brandis recognized that the first system then actually in 
force in Burma, must cease, as it would inevitably result in the 
ruin and destruction of the forest. The choice was thus reduced, 
and either the second or third system had to be adopted. Mr. 
Brandis recognized that, provided the marking and girdling of 
the trees to be felled remained in the hands of the Forest de- 
partment, the second system was theoretically more correct than 
the third, as it encouraged private enterprise, and left the Forest 
Staff free to devote their time to general forest administration, 
and to the preservation, extension, and consolidation of the 
forests. 

The prices, however, which were offered for the timber in the 
forests were so low, that it would not have been remunerative to 
sell. Moreover, whenever this mode of working bad been intr^ 
duced it had proved to be wasteful and unrelia]3le. ^ It was like 
skimming the cream of the mUk, and private parties who had 
only a temporary interest in the forests were not likely to under- 
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take on an extensive scale works which had of necessity to be 
undertaken to thoroughly open out the forests, such as clearing 
of obstructions, blasting and road making, nor were they Iftely 
to pay the slightest attention to reproductive measures. 

Considering all these points, Mr. Brandis arrived at the con- 
clusion, that Government must show the way of working the 
forests on an improved and less wasteful system. He put, how- 
ever, at the time, on record that once a permanent improvement 
in the working had been effected, the system of departmental 
working might safely be changed for one of selling the timber 
in the forests, provided reasonable prices were offered for the 
M‘a‘'oned timber. 

Mr. Brandis tried accordingly to work the forests on Govern- 
ment account by means of contractors, who were to fell the 
timber, drag it to the floating streams, and raft it to the sale 
depots, but was at the outset met by new difficulties, for no local 
contractors were forthcoming. But again, thanks to his unflag- 
ging energy, he gained a victory, he imported contractors from 
Moulmcin, selected energetic men in Pegu, or wherever ho could 
find them, and succeeded in bringing some 13,000 logs to depot 
(luring the very first season, though he was l)eset by all sorts of 
difficulties, as both his subordinates and his contractor were 
constantly trying to over-reach him. Government marks were 
erased, and some of the timber was sold, instead of being deli- 
v(‘r<‘d at Rangoon, some first class Government logs were ex- 
changed against an equal number of inferior logs belonging to 
private pjirties, and oven near the Rangoon depot the timber was 
not safe, whole rafts were detached during dark nights and borne 
away on the strong tides, wore taken to hiding places amongst 
ilio numerous creelvs and backwaters. In one of the Sittang 
forests, the contractors dragged a portion of the Government 
timber across the frontier, and afterwards imported it as foreign 
tiinhor. 


The forest subordinates and contractors and the population 
living on the banks of the floating streams had all combined, but 
their tricks were found out one by one, and their robberies were 
discovered and punished, and measures were invented and adopt- 
ed to check and prevent the systematic cheating and theft. It 
took years to break up the combinations that were formed to rob 
Government, but the system introduced by Mr. Brandis in 1856 
has since been elaborated, and the Pegu forests are now worked 
by contractors on Government account with the most satisfao- 
tory results. 

For some years the second of the above-mentioned systems, 
the exploitation by private enterprise, was introduced in conse- 
quence of a strong agitation on the part of the leading mer- 
chants and under pressure from the Local Government, but the 
trial resulted in a failure with regard to finance as well as forest 
conservancy. 
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Mr. Brandis having thus created a system for the working 
of the Pegu forests, and proved, as far as proof was at that time 
possible, that its operation if faithfully carried out would not 
endanger their preservation, next proceeded to take steps for the 
preservation of the forests against other causes. 

These measures he classified under the following heads ; — 

1. Protection against injurious and irregular felling. 

2. Protection against jungle fires. 

3. Protection against tonngya or hill cultivation. 

4. Protection against natural causes, such as creepers, parasites, 

shade of the trees, &c. 

With the view of enforcing a proper protection of the forests, 
a set of 22 rules were published in October 1856. These rules 
provided for the appointment of a Superintendent of Forests, his 
Assistants, Gaungs, and Gaungways (watchers) ; thejr next pro- 
hibited or regulated cutting of teak, prohibited teak being injured, 
the setting of fire to teak timber standing or felled, prohibited 
the burning of toungyas on a spot on which more than 50 teak 
trees stand. They further ])rovided for the reservation of certain 
tracts, protection of boundary marks, and the disposal of teak 
timber locally. Finally, it was ruled that all cases of infringing 
these rules should bo tried by the Superintemdeut of Fo^e^ts, 
eitlier by personal enquiry, or on the record of enquiry made by 
a Forest Assistant. The only appeal lay to the Commissioner 
of Pegu. 

With regard to jungle fires Mr. Brandis drew special atten- 
tion to tlieir injurious effects by — 

(a), destroying or damaging timber seasoning in tlie forests; 

(i), destroying or, at any rate, cutting back of seedlings and young 
trees ; 

(c), destroying large quantities of teak seed, and thereby retard- 
ing reproduction. 

Mr. Brandis did, however, at that time (1856) not see his 
way towards preventing the^'e jungle fires. 

As formidable an enemy as the fire was found in the system 
of temporary cultivation universally })ractised by the hill tribes 
in Burma, as well as by the inhabitants of the plains when living 
near large forest areas. 

This system, called “toungya” in Burma, consists in the clear- 
ing of the forest ground by axe and fire. The young trees, bam- 
boos and other undergrowth are felled, and the larger trees are 
lopped and frequently killed by girdling. The vast quantity of 
timber and brushwood on the ground is then allowed to dry, ana 
is ultimately fired. The few trees that may have escaped the 
axe are either killed, or at least permanently injured, during the 
fierce confiagration, in witness whereof hundreds of thousan^ 
of dead trees charred and with bare blackened branches may h® 
found all over Burma. The area thus barbarously cleared is 
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sown and abandoned frequently after one, certainly after a few, 
year’s crops have been obtained. As soon as left to nature, the 
land clothes itself with a dense growth of herbs and grasses, and 
for years till this growth gets less d«5nse, and again makes place 
to arbori vegetation, no teak seedlings can, unaided, spring u^ 
in and penetrate the dense jungle growth. 

To prevent as far as possible tne evil effects of toungya cul- 
tivation, it was ruled that no toungya should be cut on any spot 
which contained more than 50 teak trees large and small, and 
that dry standing trees and felled teak timber snould be removed 
hovond tli(» effects of toungya fires. 

Mr. Brandis, moreover, recognized that the very system which 
iill then destroyed teak forests might be utilized to produce them, 
or at least to ameliorate their character, and as early as 185G an 
attempt was made in the Prome district to sow teak in regular 
rowfe, together with the rice scattered by the toungya cutters. 

Twenty years afterwards this attempt had grown into a regu- 
lar system, by which at present largo area< are annually stocked 
witii t(^ak at a cost far below that of regular plantations. 

Mr. Brandis also commenced at the very outset to wage war 
ae^ainst the evil effects upon reproduction and growing stock 
r (u^ed hy creepers, parasites anti the shade of inferior trees, the 
timlior of which ho contemplated of introducing in the market 
so as to pay ibr the expense of removing them. He worked 
steadily in this direction, making experiments regarding the 
(pialities of oth(*r wood, and publis^hing accounts thereof, and, 
though h(‘ himself did not succeed in his aim, he prepared the 
way for his successors, and at present considerable revenue is 
luade from trees other than teak. 

The last question before Mr. BraudLs was — “What can be done 
for the iinj)roveirieni, extension, and con'-olidalion of the forests ?” 
This he dealt with under the following heads : — 

1. Pruning. 

2. Plantations. 

3. Nurseries in toungyas. 

4. Thrown out seed in cleared portions of the forests. 

5. Consolidation of the teak forests. 

Pruning lie considered at that period still impracticable, but 
'"^periinental plantations were made in localities specially select- 
ed, forming the nucleus of exteuMve plantations in future years. 

Brandis from the very beginning was an advocate of the 
of planting in lines in preference to any otlier method, 
»nd ot' raising a mixed forest and not one of pure t^k. The 
^ vantaps of line planting are great, but future experience has 
s»hown that a distance of 6 by 6 feet more effectually checks the 
growth of young bamboos. The system of planting teak in toun- 
already been noted, as well as its further development. 
The third method recommended by Mr. Brandis, ' that of 
irowing seed in the forest, has of late years been developed in- 
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to a markedly successful system. At present large areas over 
'which the bamboo has flowered are cleared by fire, and cultivat- 
ed before a jungle growth springs up, and this is the cheapest 
of all modes of cultivation. Mr. Brandis* successors have, es- 
pecially as regards reproduction, faithfully proceeded on the 
lines sKetched out by him as early as 1856, and the reproduction 
and welfare of the Pegu forests have been doubtlessly insured 
thereby. 

Mr. Brandis found very soon that one of the chief obstacles 
of successful forest management was the scattered distribution 
of the teak trees, some 5,00,000 marketable trees being scattered 
over 7,000 square miles, and he very rightly at once urged the 
consolidation of the teak localities. His idea was to select the 
better tracts, and to convert them by protection, sowing and 
planting into localities containing mainly teak forests, so as to 
concentrate operations upon a smaller area, and thus to make the 
constructions of roads and other works financially remunerative. 

This idea laid the basis to our present system of reserved 
forests, which would have made a still greater progress but for 
the unfortunate choice of the name “reserved forests.*’ The 
constitution of State forests has been frequently proposed for 
the very well being of the surrounding population, but without 
result, as the authorities regarded them nowever unjustly as re- 
served, withdrawn from general usefulness. 

Whilst thus reviewing Mr. Brandis* first year’s work, the re- 
markable accuracy with which he at once hit on the loading 
principh‘S of forest management in India must necessarily strike 
any reader. Changes have of course been made during the 
future development of forest administration, but the smallness 
of such changes, both in number and importance, that have taken 
place during the last 29 years is astonishing, and nothing shows 
more the wonderful care and the sound judgment with which 
Mr. Brandis worked from the very beginning. 

During 1857 and up to July 1858 Mr. Brandis devoted his at- 
tention mainly to the administration of the Pegu forests situated 
between the Sittang and Irrawaddy on the principles already 
noted. He enforced the forest rules, checked wanton destruc- 
tion of teak, and regulated or prohibited the formation of toungv- 
as in teak localities, without causing dissatisfaction amongst the 
Karens and other forest tribes : h(‘ carried out considerable for- 
est improvements, and started numerous small plantations. He 
found it at that time still impossible to induce villagers to sow 
teak in their toungyas, but he clearly foresaw the future impor- 
tance of that method of restoring the forest, and states — “ this, « 
the pe^le can ever be brought to do it, is likely to b^ome the 
most efficient mode of planting teak in this country.” 

Great improvements were also made during the time 
dragging, rafting ^nd floating of the timber, and in July 
Mr. Brandis was able to leave the executive work of the Pog^ 



DIBTBIOB BRANDIS. 


851 


forests in the charge of the Assistant officers he had appointed, for 
a sufficient time to permit him to examine the Attaran forests. 

The first result of this examination was a most interesting 
report, which we recommend to the study of every forest officer 
as one of the most instructive forest reports that nas ever been 
'written. 

<< The teak forests of this Province," as Mr. Brandis points ont, 

are not extensive well defined tracts covered with one or a few spe- 
cies of trees, all useful and valuable or nearly so. Teak trees are 
found scattered in a forest, mainly consisting of trees of other kinds, 
all at present valueless, or nearly so, if compared with teak. Teak 
trees are either found singly scattered over a wide extent of ground, 
or they form isolated groups of a few trees only ; or, lastly, teak is 
one of the regular constituents of the forest bearing a variable, but 
mostly small; proportion to the trees of other kinds. 

<< Localities where teak occurs are designated as teak-producing 
tracts. Between them there are others without any teak in them, 
and frequently bearing a forest consisting of a class of trees altogether 
different." 

The teak-producing areas had, therefore, first to be found in 
the enormous forests which cover British Burma, and the two 
questions — 

“ (1), What is the area of teak-producing tracts in Tenas- 
sorim ?” and (2), What is the amount of teak on teak localities 
within a given area ?” simple as they read, could only be solved 
at the cost of the most untiring labor. 

Mr. Brandis had again recourse to linear surveys. 

At the time Mr. Brandis’ Attaran report was written, the 
valuation surveys actually covered an area of 42^ square miles, 
which necessitated linear surveys of over 800 miles in length, 

Mr. Brandis found that in the teak-producing forests in Atta- 
run the teak tree formed about T^^th of the whole peuplement, 
and that the different age classes of teak bore the following 
average proportion per mille ; — 


Ist class, 


2nd 

3rd 

4tb 


if 

if 

it 


147 

100 

*"205 

548 


Total, ... 1000 

These observations confirmed those made in the Pegu forests 
in 1856-57 as regards the general character of Burma teak 
Attaran report contains an extremely clear and 
useful description of the different varieties of teak^roduoing 
forests, and their classification noted down by Mr. Brandis in 
1 o 58 is still our standard, which may be accepted as another 
^oof of the wonderful power of accurate observation which 
Brandis brought to bear on every detail of his work. 
Neither time nor space permit us to follow the author of the 

22 



ff52 


DIBTRIOB SkANDIS« 


Attaran report further through his interesting description of the 
Attaran forests, nor can we at length trace the history of their 
administration under British rule which Mr, Brandis follows 
step by step. 

The history exhibits a chain of rain attemps of a vacillating 
Government to protect forests against private exploitation, or to 
stand between the British speculator and his prey. 

Mr. Brandis showed how all the many well intended condi- 
tions regarding manner of felling and measures to be adopted 
to ensure reproduction, and the future well being of the forests, 
with which the leases were plentifully seasoned, had in practice 
proved Utopian and meaningless* 

He dispelled next the hope which had been entertained that 
all former wastefulness could be easily repaired by artificial 
cultivation, showing the enormous cost of extensive plantations 
in unhealthy localities rendered infinitely more difi&cult by the 
almost total absence of local labor. 

Of the future of the Attaran forests Mr. Brandis took a 


somewhat gloomy view, in fact he thought that the best use that 
could be made of them would be to serve as a warning example 
to the rest of all India of the deplorable results of private manage- 
ment, and all he proposed was that the boundaries of leased 
forests should at once be clearly defined, that forests under 
leases and those still at the disposal of Government, should be 
separated, and in fact he initiated those stages by which all that 
could be saved of these once most valuable forests was saved, and 
pr^ared the way for the gradual resumption of the leased areas. 

Diiring the following years Mr. Brandis promulgated a revised 
and more comprehensive set of forest rules, which were sanc- 
tioned in December 1858. The control of the drift timber was 


placed in the hands of the department, a step which hereafter 
yielded not only handsome pronts to Government, but secured 
honest traders from timber piracy and heavy losses of timber 
in transit ; though at the time this step found strong opposition, 
for like most generally useful measures, this also affected the 
interests of a few. 


Near the end of 1859-60 the clamour to permit private enter- 
prise to exploit the teak forests became more pressing, and Mr. 
Brandis was somewhat disheartened with the general financial 
results of the first four years’ working, which he considered at 
the time in no way adequate to the toil and anxiety the work had 
entailed. He expected more rapid returns from his arrange- 
ments, and took a much more gloomy view of the financial state 
of his operations than were justified by subsequent events.^ 

This combination of circumstances led to the introduction of 
the permit system. Mr. Brandis introduced the system as 
cautiously as possible, and bound the permit holders by ex- 
tremely rigid provisions ; but in spite of all precautions it 
turned out to be another proof against the advisabilify of leev“ 
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ing the exploitation of forests in the hands of specnlators. An 
excellent set of rules were made to regulate the girdling of teak 
trees, and as only timber seasoned by the Forest Department 
was sold to the permit holders in the Pegu forests, this precau- 
tion was thought to dispose of any apprehension in that direc- 
tion, but it was hereafter found that the very girdling operations 
were influenced by the agents of a large Rangoon firm. At the 
same time, however, when Mr. Brandis was pressed to yield 
with to the permit system he retained the most valuable 

of the Tnarrawaddy forests, and introduced the system of loaning 
Government elephants to deserving contractors instead of mak- 
ing money advances, and this method forms now the ground 
work of all exploitation by direct Government agency, except 
in a few rare cases where large capital, content with reasonable 
profits, has stepped in, which not in need of advances of any 
Line] rules the labour market. 

Under the system of loaning elephants we have gradually 
created a class of men who have no choice, but must work for 
ilici Forest Department, which therefore entirely rules the market 
ah regards conditions and rates. Both, however, are kept sufii- 
ciently liberal to make forest exploitation a very good livelihood, 
sometimes may even lead to the aecuiiiulation of a small 
forfiine. It may happen of course that elephants die and a man 
may lose the accumulation of years of labour, but in such cases 
the Forest Department is extremely liberal in its own and the 
contractor’s interest, and a hard working and deserving man is 
never allowed to sink. The introduction of this method has 
given to the Forest Department both greater profits and more 
power than any other measure ever invented. 

Mr. Brandis paid throughout these years the greatest atten- 
tion to the improvement of the export lines from the forests, by 
clearing away obstructions and digging canals, amongst which 
the Schwaylay canal is the most important. This canal opened 
out a considerable forest district, and is still in use. All these 
inij)roveinents of course shortened the time it took for timber 
to reach the market from the forests, and lessened the chances 
of its being lost on the way. 

The Rangoon depot was formed into a central market place, 
at w^bich periodical sales were held, and the disposal of timber 
under free grants for churches, chapels, kyoungs and schools 

was regulated. 

The actual forest work of the whole of Pe^u was thus con- 
centrated in the Tharrawaddy Division, and it was therefore 
considered necessary by Mr. Brandis to remove the head quarters 
of the Forest Department from Rangoon into the vicinity of 
the forests. The old royal town of Myodwin was selected, and a 
large forest settlement was establi&h(‘d. Mr. Brandis hoped that 
the Myodwin settlement would be the foundation of a permanent 
and growing location. In this ho was disappointed, and hardly 
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any traces of it arc left, thanks to the rapid expansion of forest 
work in Burma, which demanded the re-transfer of the head 
quarters to the centre of Government. Still the choice of head 
quarters for the work then in hand could not have fallen on a 
better place, and nothing helped more to get the work of the 
Tharrawaddy Division well in nand. 

All this time the search for teak-producing areas and their 
examination was carried on with unflagging energy. In Pegu 
the forests west of the Irrawaddy were examined, and nearly 12 
square miles of valuation surveys were made. The soutnern 
forest, including the valleys of the Pegu river, the Pounglin 
and the Hline, were searched through and through, and almost 
every teak locality was found and carefully examined and 
described. These forests are some of the most impenetrable 
and deadly in Burma, and must be known to appreciate the 
energy and application necessary for their thorougn exploration 
to that extent as they ought to be appreciated. 

The large teak areas on the Khaboung and the belts of teak 
forests on the eastern tributaries of the Sittang above the Thon- 
kyeghat were most carefully explored, valued and described, as 
well as evergreen forests in the basins of Hpyoo, Koon and 
Eonee streams, in which teak-producing localities are scattered 
here and there. These forests were only visited by Karens and a 
few intrepid elephant hunters and dacoits. Their unhealthiness 
is so notorious, that the natives in the Shoay-gyeen district 
have a proverb—** He that awakens a sleeping tiger, the girl that 
loves a* white man, and he that sleeps in Bonee forest, will come 
to grief and be ruined for life.” 

Still, Mr. Brandis’ strong sense of duty made him live for 
weeks at a time in these forests, and by making friends of the 
original inhabitants, who throughout Burma still remember and 
love “ Byandi thikin,” he was able to explore these unknown 
forest areas with a degree of thoroughness which is perfectly 
astonishing. 

In Tenasserim, the forests on the Beeling, Yoonzaleen and 
Upper Salween, the Lower Salween and Doomdamee, and the 
Thoongeen were explored during the same years, and a prelimi- 
nary working plan was framed for them on very much the same 
principles as those originally adopted for the Pegu forest. 

The forest area was also divided into six divisions, work to be 
carried on in one division at a time. 

The annual outturn was estimated at 8,096 trees, divided 
amongst the divisions as follows : — 

Trees. 

1st Division— Beeling forests; probable annual 

outturn,. ... ... 1,860 

2nd „ Yoonzaleen and Upper Balween 

forests, do. do., 1»^68 

Carried over, ... 2,828 
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Trees. 

Brought forward, ... 2,823 
8rd Division— Lower Salween and Doomda- 


4th, 5th \ 

& 6th / » 


mee, 

Thoongeen, 


do. do., 1,426 

do. do., 3,847 


Total, ... 8,096 


The working plan was based on actual surveys of 20i6(^ 
square miles of valuation surveys, on which 83,499 teak trees 
were counted, including 21,532 of the Ist class ; the entire teak- 
])roduoing area, excluding the upper portion of the Thoongeen 
tibove the Melgat being estimated at 552 square miles, and the 
rotation being fixed at 122 years. 

The year 1861 was still a period of great anxiety to Mr. 
Bnmdis. 


The expenditure, especially on the Pera side, was very large, 
and the revenue still failed to be realized to the amount expect- 
; however, at the end of the year the prospects brightened, 
and Mr. Brandis was able to close his annual report with the 
words— “ This is the first Annual Progress Report on the Pegu 
forests which I cau close with a defined hope of good success at a 
period not far disiaut” 

The results of the improved management of the Tenasserim 
forests became also apparent, the net revenue having risen in 
the last 3 years from Rs. 9,734 to Rs. 73,335. 

The system of loaning elephants introduced in the previous 
year had been rapidly developed, and 73 animals had been made 


over to contractors, the waterways were uninterruptedly cleared 
of obstructions, the protection of timber in transit improved, and 
altogother the wheels of the department began to work more 
smoothly, so that Mr. Brandis expressed a hope to be able 
gradually to withdraw from executive work, a large share of 
which had till now rested on his shoulders. He personally 
conducted the extensive girdling operations during 1857 and 
1858, and supervised in detail the introduction of working the 
Tharrawaddy forests by direct Government agency. 

In 1860-61 Mr. Brandis introduced the sale of permits in 
Tenasserim by public auction, by which the rates realized per 
log wore raised by Rs. 2 all round. Numerous forests were 
again explored and examined ; in Pegu the forests on the Paddey 
and Choungoungyee, as well as the Swa, Myolah and other 
frontier forests and the whole of the Shoay-gyeen district ; and 
in Tenasserim all forests on the Reeling stream. Girdling 
operations were carried on under competent supervision. 

During this and the following year an influential combination 
of merchants pressed again for the introduction of exploitation 
^ private enterprise, and Mr. Brandis had a bad time of it. 
Ho saw clearly enough that the promises of the mercantile 
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firms in Bangoon to bring European energy and skill to bear 
upon the working of the forests were empty words, and that 
natives would be employed by the firms, where natives were em- 
ployed by him, and he naturally preferred those he had seleoted 
and trained, and he had to defend his principles. During that 
time he was attacked from all sides. 

The timber brought down by the Forest Department, of which 
as yet only a small proportion was the result of their own gird- 
ling, was criticised as wretched and worthless, and it waS said 
that greater vigour would be displayed in the working of the 
forests by private agency. 

All this must have been extremely galling to an oflSoer who 
had sacrificed all his labour, all his energy, and who had toiled 
for 5 years to work the timber resources of the country on a 
system of strict conservancy ; but still worse he was left to fight 
tne battle alone, till in September 1861 the Governor General in 
Council recognized the position of the case and Mr. Brandis* 
special services. The outcome of a long correspondence, and 
several meetings, was that the Forest Departm€*nt retained 
unconditionally the management of the exploitation of the 
Tharrawaddy forests, and that the rest of the Pegu forests wore 
disposed of on 12 years’ leases, specially prepared under the 
advice of the Advocate General. That Government, anxious 
for an immediate return from their forests, were heavy losers by 
these transactions financially, as well as from a forester’s point 
of view, was proved by subsequent events. 

The leases were no doubt entered into under Mr. Brandis’ 
regim^j but it is our pleasing duty to note here the following 
paragraph taken from a Government letter : — “ I am to add that 
the Governor General in Council observes that great credit is due 
to that gentleman (Mr. Brandis) for the frank and hearty way in 
which the present papers show him to have acted in promoting the 
views of Government (opening the forests to private enterprise), thongh 
evidently opposed to his own ideas and disappointing to his hopes.” 

The rest of Mr. Brandis’ direct administration of Burma 
flowed in quieter channels ; means of (exploitation were constantly 
improved, and export lines and waterways received the necessary 
attention. Girdling operations were combined with more and 
more detailed examinations of the forests, topographical surveys 
of the more important forest areas were beran, and improve- 
ments were introduced in every branch oi the Department, 
which it would bo impossible for us to follow up in detail. 

Before leaving the Province Mr. Brandis framed a working 
plan for the second rotation from 1862-67. The total number of 
trees to he girdled in British Burma during that period amount- 
ed to 1,71,842. 

Mr. Brandis loft Burma on special duty on the 29th of 
vember, 1862, and the permit holders no sooner felt the with- 
drawal of a strong * hand than they began to agitate for hovv 
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concessions, which were clamoured for in an (for the time when 
the science of forest conservancy was not so generally under- 
stood) extremely smart letter, in which it was pointed out that 
forestry carried on under Mr. Brandis’ rules, and on the princi- 
ples laid down by him, would in practice ho destructive of all 
hope of making the forests of the province a source of revenue 
to Government, or a source of supply for timber, and an element 
of wealth and prosperity to the country. 

The fallacy of this statement has long been proved by events, 
but at the time it was the basis of a demand which amounted to 
nothing less than that the permit holders should be permitted 
to girdle themselves all marketable timber within the limits of 
tiio forest leased by them. 

This demand, which of course would have insured rapid pro- 
fits to the permit holders at the cost of the State, was supported 
by the officiating Conservator of Forests, and was submitted 
by the Local Government, who even moved thereto by the state- 
ment tliat the permit holders lost heavily by the exploitation of 
Government forests under the form of leases in force, which pro- 
vided that all girdling was to be done by the Forest Department 
under strict rules ana strict supervision. It cannot be gainsaid 
that the concentration of the timber works would hav-e facilita- 
ted and cheapened them, but the introduction of this mea- 
sure would have sealed the warrant for the destruction of the 
Pegu forests, and luckily our champion of forestry in Burma 
was to the fore, and pointii^ out the fallacies in the arguments 
brought forward, saved the Burma forests for the time being, and 
secured them from all future attacks from that quarter. This 
wajj a worthy conclusion to a brilliant struggle, for otherwise 
Mr. Brandis’ successful administration in Burma can hardly be 
called. The province has to be grateful to Mr. Brandis for the 
introduction of many further improvements, but bis direct con- 
nection with the administration of British Burma ceased here, 
and his work as Inspector General will be noted in a second 
chapter. 


NOTES FROM REWAH. 

Bio^^ame shooting in India is not what it was some few years 
since.’ The remark is not mine, but was made in my hearing 
by a glutton, who had iust returned from the districts, where 
with one other gun, he had been spending a two months’ shoot- 
ing trip, and had brought back with him a bag of 24 tigers and 
on© panther. Poor fdlow, he was regretting not having made 
the complete quarter century of the former. 

Generally speaking, I suppose my friend was right, though 
nis luck belied him, for doubtless the spread of cultivation 
ftnd general opening up of the country nas in many places 
oaused the complete disappearance of game, while almost every- 
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where, the introduction of breech-loaders, the reduction in the 

K rice of arms, and the transfer of muzzle-loaders into native 
ands, have curtailed the chances of making a big bag. There 
are very few places now in India where five tigers can be 
accounted for before breakfast or tiffin, as we read of in Gordon 
Cumming’s “ Wild Men and Wild Beasts,” or where 15 or 20 
tigers can be shot in the season by one or two guns as many of 
us know to have happened. In the country where G. C.’s ex- 
ploits were performed, and in or about which I believe he 
killed over 100 tigers, stripes is now nearly as uncommon as a 
kangaroo, and in other parts of Central India, where formerly 
large bags were made, it is now a difficult and expensive matter 
to get a glimpse of the noble quarry. 

All this is very right, proper and humanitarian I suppose, 
and a sign of civilization and progress in which we should all 
delight and consent without murmur. But life in the forest 
will be a very different matter to many men in the future, espe- 
cially to those in whom the old Adam is still stronger than 
modern culture, when big game shooting has become the mono- 
poly of the hig~wig and the globe trotter^ and when the dreary 
monotony of camp life can no longer be made more bearable by 
the chance of sport. A gqod many of us, I expect, owe no 
little of our forest topographical knowledge to the British love 
of pursuit, to sundry long stalks after sambur, or to following 
up wounded animals through places, which, in ordinary inspec- 
tions, would have escaped our notice. Those among us who 
know what it is to pass the balmy months of April, May and 
June under canvas in the plains, also know how greatly the 
discomfort of this dreary time is alleviated by carrying out a 
successful little campaign against the big game, and can imag- 
ine how wearisome those long hot days would be, were all 
chance of such distraction to become a thing of. the past. Let 
us be thankful, therefore, that we live in the present, where 
excitement may still be obtained by the expenditure of a little 
powder and shoe leather, and amusement can go hand in hand 
with our work. 


The shooting of this part of India, as elsewhere, has suffer- 
ed from the introduction of more accurate weapons. Every 
Thakur, whose battery formerly consisted of a few rusty match- 
locks, now owns one or more breech or muzzle-loading rifles, 
while some of the better off sport the latest workmanship of 
Lancaster and Henry ; and as they all have an innate lovo or 
shooting, which they indulge, provided it can be obtained 
without laborious exertion, and as they also have no respect 


for age or sex, they have managed, by incessant driving, to 
clear the forests of sambuf, cmtul, nilghai and jrfg in 
but the most inaccessible tracts. A good sambur ^ead is ^ 
impossibility in Beiyah, while cheetul have nearly disappears 
altogether. And that this is entirely owing to the improved 
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weapons of the people, I have no doubt, for the Thakurs them- 
selves readily attribute the present scarcity of game to this 
cause. Many of them can remember when the forests were 
comparatively well stocked with the above animals, when bison 
were common, and elephants by no means uncommon, and this in 
places where now one may beat all day and not see anything 
but a few pig or a melancholy nilghai. 

Bison are still to be found, but only in the rains, and with 
much labour, and a few elephants also wander up into the 
south-eastern forests from the Ohota Nagpore direction, but 
th(‘^ arc very restless and uncertain in their visits. The last 
capture of them was made by the late Chief about 15 years since, 
when 30 were caught, most of which, I heard, subsequently 
died of neglect while in training. 

The aboAP remarks, however, do not, to the same extent, 
to the larger carnivera. Panthers certainly are not nn- 
ineroii'', hut tigers and bears can still be o})tained in Rewah, 
and large bag> made of them at the proper time of year. 
Pei hi])'' some ^‘Foresters” maybe interested in reading the 
iollowiiig notes of a fortnight’s ^-hooting enjoyed by the writer 
during the latter portion of Ayiril last year. 

T bad chosen for my hunting ground the* neighbourhood of 
ibtj Baiias, a considerable river which flo^\s into the S6n, well 
supplied witli water, and situated in a country eo\ered with 
small forest-clad hills, the forest consisting jiriucipally of Shjrea 
/ohusfn and J)fiulroc(ilamus shicta. It was also a favorite part 
ol the couiitiy for graziers, whose large herds of cattle frequented 
ili(‘ small swampy valleys of the sarai forest during the hot 
iiionllis. 

My shikaries preceded me, and, on rny arrival in camp, were 
able to report a “kill” about 7 nub»s off. It was already 
10 o’clock, so some breakfast having been packed up we set 
out at once. On reaching the place we were told of a second 
“kill” which had only lately occurred, and the shikaries felt 
suj (‘ of th<‘ tiger, lie was siijijiosed to he lying up in a 
patch of jungle situated between two «inall river beds, in one 
ol wliicb were a few pools of water. My post had been chosen 
at iho junction of the two streams, to command both, and the 
“bank” were put in to drive up to this point, the flanks being 
guarded by men on trt‘os at intervals. 1 was eager to get this 
lellow as being the first of the season, and inclined to draw 
omens from the result for the rest of the trip. The drive came 
on with plenty of row, tom-toms and cholera horns, and my eyes 
were aching with the glare and fatigue of keeping them fixed 
on one spot. Nearer and nearer they came, and I was thinking 
it was quite time for the tiger to appear. Nearer and nearer, 
until they almost arrived at the point of junction and I gave 
lum lip. But just when the beaters were approaching the apex 
the jungle, where the cov(t was very thick, out he charged 

3 A 
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with that short deep “ hough hough ” so indicative of mischief, 
and went through them like chaff, knocking one man over in 
his rush, but fortunately doing no harm. He went clean away. 
We searched for him on an elephant but without success, and 
had to return to camp disappointed and tired. 

That evening news came in of two “ kills ” at a place called 
KeolAri, 12 miles off, so a sowar was sent on at once to make 
arrangements for the drive next day. On reaching Keolari I 
was told there were a tiger and tigress, and that the beat was 
a well known one and easy to arrange for. We started at 1 
P.M., and found a machan made on the bank of the Bands, along 
which the beat was to take place. Some stops were posted to 
command a few ravines on the landward side, the river being 
considered a sufficient obstiiele on the other. We sat and 
waited, feeling comfortably sure of getting a shot this time, and 
indulged in mental pictures of bagging both the tiger and his 
spouse. The b(iat was long and tedious and about three parts 
over, when one of the stops on my right gave signs of the tiger’s 
presence. The tapi)ing on the tree, nowever, which should have 
turned him down towards me, was succeeded by coughs, shouts 
and at last by some decidedly high flavoured Hindustani, as the 
stop tried each in turn to prevent the tigers from breaking. 
But they were not to be denied, and cleared out of the beat at 
a lobbing canter, I just catching a glimpse of them, through 
the bamboos, as they disappeared along the river bank behind 
me. We got down from the machan and made a rush for it, 
hoping to cut them off*, but were not quick enough, for they 
crossed the river about 300 yards ahead, splashing through in 
a clumsy fashion, and offering no chance of a shot. One oi’ th^ 
Thakurs, however, fired a gun at random loaded with slugs, 
which appeared to pepper the big chap behind, for he kicked 
up his heels and hurried his pace in a most undignified manner. 
The forest on the far side of the river was so extensive, that 
a second beat was deemed impracticable, and after an hourN 
search up and down some of the nearest ravines, we reluctantly 
turned homewards heartily disgusted with our bad luck. The 
place where the brutes turned up out of the drive was not more 
than 50 yards from my position. 

This was very unsatisfactory, three buffs killed and three 
tigers escaped. I went to bed that night feeling after all that 
tiger shooting was dreadful rot, and that only an idiot would 
give it any attention. 

But my ill luck was not quite played out yet. The next 
morning I was to meet Baharat Singh, the TaluMar of Marwas, 
a thorough sportsman and good fellow, who had promised to assist 
me in his district, which commenced from the other bank of the 
river. I was brinring him a double barrel breech-loader he had 
usked me to purc^se for him, and which I had picked up a 
great bargain at Allahabad. Well, early on the morrow, he 
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gent word across of a kill, and that arrangements had been made 
for a drive. I crossed the river at 12 o’clock and met him. 
Ho was delighted with the rifle, and told me there were no end 
of tigers in the neighbourhood. This was good news, my hopes 
began to revive, and I felt certain of getting the tiger that day. 
Baharat Singh, to make things perfect, placed the stops him- 
gelf, putting his brother Pokur Singh, armed with the new 
rifle in the most important place, which indeed was the only 
place where the tiger was likely to break away, and he then 
wcnl off to supervise the drive himself. 

I was beautifully placed, could shoot right, left, and in front, 
and felt quite capable of hitting the tiger in the eye when he 
a])])eared, as of course he presently would. I was thinking 
wliether he was likely to come over the rising ground on my 
rigid and offer me a head shot, or whether it would bo more 
c(vii\(‘nieJit to shoot him through the shoulder as he slouched 
j)asi my front, when all these dreamy schemes were roughly 
di-.p<‘lled by a hhot from iiiy right, where I knew Pokur Ringli 
iiad b(‘on ported. My usual luck of course. Although the 
w(ire 10 to 1 the tiger w'ould come straight u]) to my 
tree, he had, on this occasion, gone towards P. S., and that 
^v()rthy states, would insist on going past him in spit(‘ of taps, 

iigli>, iU*., and that he only fired when he saw he would not 
1)0 tuniod in my direction. Oh! Pokur Singh I may you be 
lorgh(‘n. Was not the real state of the case that, having a 
new rifle in your hands, and finding the tiger coming towards 
you, ottering a Iwantifnl mark, you could not resiht the tempta- 
tion, hut forgetting all about the unfortunate Sahib who had 
€om(‘ out a hundred miles for this chance, you blazed away and 
shot the tiger so neatly, that we found him lying dead within 
^0 yard.s of your tree. That in my^ opinion is the true account 
of what happened, and I am inclined to think that some rough- 
i^'h language which passed between B. S. and his brother on 
the suhjeet, showed that his suspicions jumped with mine. 
Tlio tiger was a moderately big one, measuring i) feet 5 inches 
as ho lay. 

Two kills being reported at Kota, 12 miles off, we marched 
next morning, taking breakfast with us, and arrived at the place 
where the buffs had been killed, before the trackers bad come 
lu from their morning work. Here we had a long hot wait 
under the trees, which, being small coppiced sarai, offered very 
little protection from the sun. But it gave one an opportunity 
of having breakfast and hearing all particulars regarding the 
f^igors, kills, and probable line oflieat. Presently, the trackers 
arrived with news of three tigers, and thaf* all three had been 
>uarked down as having retired to a small hill about half a mile 
from where we were then sitting. 

Arrangements were speedily made for the drive, my position 
being taken on the bank of a stream which flowea between 
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the tigcr’fc hill and another, and which they would be obliged lo 
cross during the drive. The hill in front of me was very rocky, 
and bare of vegetation half way up, but densely clothed with 
sarai coppice at its base. The drive commenced on the far side 
of this hill, and long before it had reached the top, I saw all 
three tigers climb over the rocks in front of me, following one 
another in Indian file, and enter the thick forest on the lower 
slopes of the hill. On came the beat, and on came the tigers 
until they arrived at the foot of the hill on the opposite side of 
the stream, and here they sqnatled, evidently afraid to face the 
open s})ace between them and the hill behind me. Presently, 
as the drive ]>ressed them, they attempted to break back, but 
were fortunately prevented, the Baigarhs of this part beiiig 
very efHcitmt b(‘ator‘«'. The tom-tomining was re-doubled, the 
most excruciating corkscrew^ twisted nob'S w^ere expelled from 
the cholera horns, and some blank cartridge w'as fired, which 
at last had the desired effe(‘t. One of the tigers broke cover 
and rushed across the o])en a little to my left, hawking loudly, 
and giving me a nic(‘ side shot, w bicb 1 could see took effect 
but aid not stop him. second one also broke, but on hearing 
my shot slunk along the nala bank on the far side. 1 knocked 
him over with the left barrel, hut he wa^ up at once and out 
of sight before I could give him the contents of the second 
rifle. No. 3 then broke back through the beaters and got avay. 

I had taken the precaution of jdaeing some men behind nie 
in case an animal went away wounded, and from one of these 
we learnt that the tiger first fire<i at had sto])ped under a tree 
a little distance from his post. On going there with an elejdiaiit 
we found him dead ; the ball had taken him fairly behind th« 
shoulder. The other fellow was also badly wounded, as wa-^ 
evident from the blood drops which were plentifully l)esprin- 
kled and very obvious on the bright new Icavo'^ of the sand, 
and eventually, after half an hour’s careful tracking, which was 
rendered an easy business owing to the line travelling through 
very open forest, ho was marked down by the Bai garbs as hav- 
ing entered a stony ravine with steej) banks. Here w^o got 
oflF the elephant and climbed the ravine, keeping a sharp look 
out down beloAv and opposite to us, and j)resently the tiger 
was vspotted lying under an overhanging rock on the far side 
of the ravine. He was quite 80 yards oft', and partially con- 
cealed by an aoula bush, and I could only make out his head, 
but fired, hoping that should I miss his nob, my ball would 
take effect elsewhere. The result was startling, for immediately 
after the report, the tiger fired at rushed up the ravine, while 
a second one iliat had been quite unseen charged out straight 
in front, taking us so unawares, that bad it not been for the 
steep sides of the ravine, be would certainly have succeeded 
in interviewing us at close quarters, for he managed to get 
right under us before I pulled m^^self together and floored him 
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with a shot through the back, which efltectually disabled him. 
This fellow turned out to be the wounded one, and the other 
nnist have been No. 3 which broke back through the beat and 
rejoined his comrade at a rendezvous well known to them, for 
on crossing the ravine we found the tigers bad been lying at 
the mouth of a spacious cave, which from old and new marks 
was evidently one of their general resorts. My first shot had 
boon a miss, as the mark of the bullet was visible on a rock 
clo^c to where the tiger had been lying, and as no further 
drive was considered feasible that day, wo padded the two 
iinimalrt shot and rode into camp*. They turned out to be both 
measuring 9 feet 7 inches and 9 feet 5^ inches respec- 

tiv(dy. 

The next day, there being no kills reported, arrangements 
wvro iiiiide to beat a range of hills for sambur. As regards the 
Inttcr the drive proved a blank, but three boars broke close to 
vlierc my horse and the elephant were waiting, one of them 
f'ouiing so near the former, that according to the syce and 
miihout he lashed out and gave the bear a sounding kick in the 
race, it was a very hot day, and tlie bears not being likely to 
go far, we reformed the beaters and po^ted ourselves on ahead. 
Al)out the middle of the beat there was a loud cry of hhdhi, 
l>/uUn, allowing us the game was on foot, and soon afterwards 
two oi them broke in front of Baharat Singh and myself. B. S. 
knocked his over dead, but although 1 had a close head sh{»! at 
the otlier 1 failed to dro]) him, and bruin turned short round 
and di'-appeared in the thick sarai coppice before I could put in 
iny second. When the beat came up, we hcuird that, early in 
the drive, one of the bears had broken back and mauled a beater 
vlio had ])hickily, but rather fooli^hly, tried to turn him wdth 
a hithi. On examination, wc found tluit the small bone of the 
vri.>t was broken, and there was a deep tooth mark in the fore- 
arm. The man behaved very well, and after being washed, 
hundagod and fortified with some Glenlivet, wdiieh I fortunately 
bad out with me, was sent into eainp to bo further treated on 
our return. 

Eiupiiries had elicited that the man had Ijeen attacked before 
die shooting eommenced, and therefore by the unwounded bear. 
Th(‘ one fired at by me hud made his way to a small detached 
bill, w^hich w^e now arranged to drive, and as the beaters were a 
bit unsteady, several of B. S.^s men, armed with matchlocks 
'ind lalwars^ were distributed among them. Bruin was there 
all right, and after a hit, not liking the infernal din in his rear, 
cain(‘ out in my direction looking rather sick and carrying his 
lead low. I lot him come up to tlie rock on wdiich I was stand- 
ing, and then dropped him with a hall through the shoulders, 
first shot, fired from a •500 express, had made a large but 
superficial wound on the hack of his neck. On return to 
eanip, we made a rough splint for the wounded heater, and gave 
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him a bottle of carbolic oil for lotion, and this season had the 
satisfaction of finding that the treatment had proved successful. 

Next morning, I went round to visit the buffs that had been 
tied up in the neighbourhood, but found them all untouched. 
On coming into camp however, we received news that a cow 
had been killed by a tigress some five miles off. Her ladyship 
was a nasty tempered animal by report, and although no man- 
eater, had killed two and wounded several villagers in a most 
unprovoked manner during the past year. She was well known 
to the graziers also, and voted a nuisance by everyone. The 
beat for her was arranged along a small stream, on one bank 
of which B. S. and I posted ourselves, placing stops along the 
other. The drive commenced, and almost immediately after- 
wards I saw the tigress a long way ahead slinking down the 
nala among the grass. She seemed a little beast not bigger 
than a panther, and she soon turned into the jungle and dis- 
appeared until a few yards in front of my machan^ when in- 
stead of coming straight on, she turned oft* up the bank in the 
most provoking way, offering no shot until she arrived quite 
at the top, when, for an instant, she showed herself through 
some light bushes. There was only time for a very hurried 
shot, which however, the sto]is on th(» other side of the stream 
declared, took effect. But on climbing the bank we found she 
had di^appeared, and although we traced her for several hun- 
dred yards, we found no blood marks, so, as tracking became 
impossible owing to the hard rocdcy soil, and I had all along 
the strongest doubts of my shot having hit her, we gave it up 
as a bad job. And herein we made a mistake, for her remains 
were found a few days afterwards within two miles of the place 
wh(3ro she had been shot, and had we ])ers(‘vered in onr search 
I should probably have got her skin, which, under the circum- 
stances, proved uselcjss. 8he had been shot in the stomach. 

On getting back to camp we heard that a tiger had been 
seen drinking at a stream some miles off‘, and that he had after- 
wards gone into a small ravine which Baliarat Singh knew and 
thought was well worth beating, so we all had something to 
eat and started aw^ay. A long hot tramp, especially for the 
beaters, poor chaps, who had already had rather a towelling 
in the morning. 

The ravine was beaten and out came the tiger, but not near 
me or B. S., and, as the latter was eager for another drive, 
as he felt tolerably sure where the tiger had gone, we started 
for a patch of green sarai jungle about a mile off, and reached 
it just as it was growing duiS^. There was no time for any 
thing but to cut a few branches and place them in front and 
around us as a screen, and just as we had arranged ourselves 
behind these and a clump of bamboos, the tom-toms com- 
menced. I forgot to say we were on the top of a very low hill 
or rise. Presently, B. S. touched me on the shoulder and pointed 
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down the side of the hill, where I soon made out the tiger trying 
to slink away. The light by this time had become very ba(^ 
but he was not more than 50 yards distant, so waiting until ho 
cleared a clump of bamboos 1 drew a bead on bis shoulder and 
fired. But my ball, as I afterwards found out, missed, having 
struck an intervening bamboo, and immediately after the shot, 
the brute charged straight at us and came on with such a rush, 
there was no time for anything but blazing away in his face 
when he seemed actually upon us. The flash of our rifles for- 
tunately turned him slightly, but so slightly that, instead of 
coming through us as I felt certain he would, he only brushed 
away some of the boughs that had been piled up around us, and 
he loft us, for the moment, so startled with our narrow escape 
that we let him go without further shooting. 

My belief is that the charge in our direction was quite an 
accident, for the tiger gave no tongue, and would scarcely have 
been turned from ms course had he seen us and charged inten- 
tionally. My ball probably ricoche^d from the bamboo and 
struck the ground in his front, thus turning him nearly at right 
angles to his original lino, and bringing him vis-or-vis with us. 
Tt was aKo fortunate, I think, that neither of our second shots 
fouchod him, for had we only wounded him at ^uch close quar- 
terft, the consequences would probably have been a severe maul- 
ing for one or both of iis. When the beaters came up, they 
told us a .s(‘Cond tiger had broken back through the drive. 
Altog(^tlier a most unsatisfactory day, but one that might have 
bi‘oii worse. 

Tht' following day we had another beat for a tiger considered 
a certainty, but he brok(‘ through the stops and got off. 

Then came two blank days, and then one on which I bagged 
a bear. Poor old follow, we inUjrcepted him before daylight 
on his return homo from mowha grazing, and shot him as he 
J'Calcd the rocks below us. He came on for a few feet higher, 
and then, relaxing his hold, rolled right down the hill, a pretty 

bioli 

one, and was found dead at the bottom. 

And then came news, for a second time, of a kill at Nawria, 
20 miles down the river, whore I had sent a man at the coin- 
nienceinont of the trip, so I parted from Baharat Singh and 
injirclied northwards, arriving at Nawria on the morning of the 
second day, where I heard of a third kill, and was informed, as 
visual, of the monstrous proportions of this particular beefeater. 

A ravine running up from the Bands was to be driven, so 
1 took up a position on a small mound nicely situated in the 
and near the head of the ravine. The tiger was bound 
1^0 pass me either on the right or left, as the sides of the ravine 
were steep and lined with stops, who had been plentifully sup- 
plied with stones. It was a terribly long hot boat, but not unin- 
l^eresting. First of all some jungle fowl came whizzing by, then 
^ peacock, followed presently oy a lumbering old bear, and 
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then came, sneaking up so close to ns that we might almost 
have caught her with the hand, a prettily marked civet cat, 
with long sharp mobile nose, fierce little eyes and ears ever on 
the alert. And then came a lull, and then, just as I was cram- 
ming a sandwich into my mouth, for it was 12 o’clock, and 
I had eaten no breakfast, out slouched the tiger, looking, ob 
so lazy, hot and disgusted with the disturbance going on be- 
hind him. On he rolled up to the foot of the little eminence 
on which I was perched, when thinking he required a rest 
before proceeding farther, he deliberately sat down on his 
hunkers behind a small bush, and turned his head back in the 
direction of the beat. The position was good, all except the 
intervening bush, but I had a 12 bore in my hand, so taking 
a leisurely aim at his shoulder, I fired, and had the pleasure 
of seeing him roll over like a rabbit. By a curious fluke, 
secojid shot struck him in the same spot as the first one. II 9 
died without grunt or moan, a short tailed very heavy tiger 
9 feet d inches long. 

Shortly after this, we heard a stop on the right tapping 
furiously, and thought there might be another tiger in the beat 
of which we knew nothing. The tapping was soon repeated 
on the left, and this was followed by a loud clattering, as a 
herd of spotted deer trotted uj) the ravine. Thinking that 
perhaps thcftc had been the cause of the tapping, and it b(‘ing 
mj last day’s shooting, I fired as they passed, dropping a young 
stag and wounding a b(‘tter one, which we afterwards retrieved. 
However there was a second tiger in tlu* beat after all, but 
the heast sjjuatted on hearing all this firings and when the 
l)eat(‘rs readied her, would certainly have dom* damage, but 
that fortunately th(‘y w(*iv preceded by a dog at which she 
made a vicious but ineffective riisli, thus giv ing the naui time 
to clear out of the iiala, down which sIk* at* once skedaddled 
and so on out of the heat. 

My time was now up. I wa^. ohligod to return at once to 
head-quarters, or I dare say 1 might have been still more suc- 
cessful. As it was, during the 10 or 12 days I was aidiially 
hhootiiig, we had bagged 5 tigers, bears and 2 spotted deer, 
and had done this in spit(‘ of more than a fair share of ill-luck 
or bad management. 

_ J. M. 

THE FAIRER MULBERRY. 

(^Broubsonetia papyi'^fera). 

This interesting tree is hardly known beyond the limits of 
Botanical Gardens in India,* and as its bark produces one of the 

* A specimen of B. papyriftra in the Forest School compound, Debra, 
from seed sown in 1882 is now 1 fiKjt A \ inches in girth at i feet from the groun , 
and liS feet 9 inches high,— [E d ] 
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ptrongest papers known, these few notes may draw the atton- 
flon of arboriculturists to it. It thrives exceedingly well in the 
Botanical Gardens at Sahdranpur, and will no doubt thrive in 
iiiost parts of India. It is easily raised from seed sown in 
spring, or by cuttings mjido in the cold season, and plants 
rai'jod in either manner will produce marketable fibre in their 
second year. This tree when full grown stands about 30 feet 
liigh, and when cultivated for its fibre is never allowed to grow 
into a tree, but is cultivated much in the same way as we grow 
osiers. The following extract from the “ Treasury of Botany ” 
illustrates the method of cultivation and manufacture of the 
pa]>or ado})tod in Japan and South Sea Islands. 

“ riic Japanese cultivate this plant very much in the same 
w:iv that wo grow osiers, and they use only the young shoots for 
th(‘ inauLifacturo of paper ; these are out into conveniently sized 
I )!('(•( and boiled until the bark separates readily from the wood, 
v^llell it is pooled off and dried for future use. To convert tliis 
^u’k into })ai)er, they proceed in the following manm‘r : — The 
dru'd liark i>5 first moistened by soaking for a few hours in water, 
all superfluous matter is then remov(*d by scraping with a 
knife, alter which the bark is hoiked in a ley of wood-ashes 
until its fibres are thoroughly separafinl, when it is reduced 
to a ])ulp by beating with wooden batons ; this pulp is then 
nilx(‘(l with mucilage and spread upon fniiiies made of rushes. 
The pa])er thus made is of a whity-brown colour, and very 
strong ; it is in common use in Japan. Instead of paper the 
uatiAos of the South Sea Islands manufacture from this bark 
an exceedingly tough cloth, culled tnpa or kapa cloth, which 
they commonly use for clothing, cither plain or printed, and dyed 
of \ arioiis colours. This cloth is principally made by the women, 
^^llo adopt the following method of manufacture ; — ^The bark is 
iird sort('n(‘d by Iwdng soaked in water for a considerable length 
of time : it is then placed upon a log of wood and beaten out 
with a baton until it is of the requisite degree of fineness ; 
tlu baton is made of very hard vrood, and has four flat sides, 
each of which is sharjily ribbed. Two or four women usually 
vork together, and as they keep time in beating, the noise they 
*oake is loud and musical. In ^somo islands, however, another 
fohl inferior method is adopted, the hark being placed upon a 
tl.it hoard, and scraped with different kinds of hharj)-edged shells 
v'hih' kept constantly wot. By <unploying mucilage obtained 
from the arrow-root, tlie natives join pieces of cloth together, 
Adniirfil Sir P]verard Homo shites that the King of Tonga- 
hihoo (one of the friendly islands) had a piece made wliich was 
Iwo niilcfci long and 120 feet wide.” This extract show® that the 
Id ‘re is a very useful material, and if a plentiful supply of it were 
obtainable, it is hard to say where an end ot its usefulness 
*^ight he found. 

w. a 

8 B 
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DEMARCATION BOARDS. 

TO THE EDITOR, ‘^INDIAN FORESTER.” 

Sir, — I am much obliged to those gentlemen who have written 
about demarcation of forests in answer to my letter on tho 
subject. 

Ilow that poor young man’s soul (Tulda Bans’) must gradu- 
ally be being torn in pieces with conflicting emotions if he does 
not know whether to laugh or cry at every attempt which is 
made to outwit nature. 

Boards, for all that has been said, are not satisfactory, and it 
has been proved that they require renewing or rather refixing in 
many cases after 3 yearis. Possibly in dry forests where tho 

f rowth of trees is slow they may last longer, but they will not 
0 so in moist forests, where the growth of trees is very fast, un- 
less some other plan of fixing them on trees is adopted. I am 

g oing to give Tulda Bans a (*hance of spemding another unhappy 
ve minutes by suggesting that the demarcation of forests, in 
many parts of this Province, should be done with galvanized 
iron plates about 12^ x 4" x with numbers stamped out after 
the manner of stencil plates, these to be fixed on trees with an 
8 inch nail, 3 inches to be driven into tho tn^e (heartwood), and 
the 5 inches loft exposed with plate hanging on. These plates 
would be le^s heavy and cumbersome than tho present boards, 
and an elephant could carry a great many mort^, which is a 
great consideration in ji country where the native howdah is so 
small ; at present it is with difficulty that a Karen howdah will 
pack more that 80 boards, so that to demarcate any large tract 
of country several elephants are required to carry the boards 
alone ; another thing is that no elephant can get along several 
portions of the boundary of a reserve, and the bofirds have to bo 
carried by coolies, these boasts of bunion are in the first i)laco 
very difficult to obtain, and when obtained can carry very few 
boards, whereas they would be able to carry a goodly nuuihcr 
of plates. The platen sliould be painted white, and the nuinbors 
would then show out well. I believe that under this system tho 
necessity for the renewing of boundary marks might be put oft 
ad infinitum. The initial expense would bo greater, but tho 
diflerenco in the demarcation expenses of -a reserve demarcated 
with boards and of one demarcated with plates, would in 20 
years be very much in favour of the latter ; the hole in the pljite 
should of course be at tho toj) and not in tho middle as at 
present in the boards. 

Tavoy, British Burma, \ 

15th May^ 1884. / 


C. W. Palmer. 
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PUNJAB WHEAT. 

Full information regarding wheat cultivation in the Punjab is 
to be found in a pamphlet recently issued from the office of the 
(Commissioner of Agriculture, Lahore. It appears that in 1 883 
tho Punjab Government caused enouiries on the subject to be 
instituted in the various districts of tne Province, and the replies 
lo th(*se enquiries, together with carefully tabulated statement's, 
torm the subject matter of the pamphlet. About 7,000,000 
fioros of land are under wheat cultivation in the Punjab, 
f), 000, 000 acres being devoted to the production of “ soft red 
wheat (a well known and hardy variety), while of the remainder 
mo^t is sown with white wheat. The latter is in chief demand for 
tlio European market, and it is a question of some importance 
how to stimulate its cultivation. Increased demand will do 
luiK^h, but greater facilities of irrigation will do more ; for white 
\\h(‘at r(‘quires for its growth an abundant supply of moisture, 
wh(‘r(‘Ms tho hardi<‘r rod wheat can be cultivah'd on unirrigaied 
laud and needs little or no manure. Tho chief disadvantages 
with which the export trade of wheat from the Ihiiijab has to 
cout(‘nd are to be found in tho ineffective methods which obtain 
ul harvesting and storing tho gi*ain, in the neglect of means for 
clLuJiiiig it before despatch to tho seaboard, and in th(^ frequent 
practice of mixing and adulterating grain which is intended for 
tlio market. It is impossible to hope that those dolbcts can 
ho r(‘inodied hy any direct action on tho part of Government, 
bather it must ho loft to tho shrewdness of tho doahTS and 
cultivators themselves to take measures for improving tho 
trade in which they are engaged. 


CASHAW. 

{Prosopis julijlora). 

TO THE EDITOR, “INDIAN FORESTER.” 

With reference to tho extract from the last report of the 
A^^ricultural Society of India contained in your number for June, 
d may not bo generally known that seeds and plants of this 
tree liavo been extcnsivolv distributed from the Sahdranpur 
Gardens within the last few years under the name of 
^e^q^lit Bean.” I can fully endorse ail Mr. Morris says in 
praise of it, except its value as a timber. Tho Raharanpiir plants 
«jre six years old, and arc bushes with a loose straggling habit, 
If) to 20 feet high, but with no appearance that would lead 
one to suppose they will grow into trees from 40 to 60 feet high, 
produce marketable timber. The pods are produced abun- 
‘^itly during the hot montlis, when other fodders are scarce, 
as it thrives in tho poorest of soils, these qualities are suffi- 
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ciont to recommend it for extensive planting in this country. 
The seeds from which the Sahdranjmr plants were raised were 
received from America, and it is quite possible they were the 
produce of a shrubby variety of Ca^luiw. The seeds now being 
sent by Mr. Morris from Jamaica may be a variety which, in 
addition to being a good fodder, is also a good and useful timber 
tree. 

W. G. 


STAVES FOR BEER CASKS. 

We have been informed that from the l^'t January, 1885, all 
beer used by troo])s in the Bengal Presidency will bo supplied 
by Indian Breweries, and j»robnbly 30,000 hogsheads will be 
requm‘d annually. As importing oak staves from Europe is 
very exptmsive, it would b(‘ a great sa\ing to the Indian Brew- 
ers if any species of Indian oak, or otlu^r wood, could be utilised 
for stages, and we recommend this subject to the attention of our 
readers. 

The following letter from Messrs. Laurie and Co., of London, 
to Messrs. Mackinnon and (^o , of Mu'^soorie, has been kindly 
placed at our di^i)osal, as it gives the dimensions and prices of 
staves at the principal Euroj>ean marts : — 

Dear Sirs, — Wc are in receipt of your letter of 13tb May on this 
subject, but having just received particulars, are unable to send to- 
day costs delivered at Calcutta or liombay. Bosnia Dantzig or 
Memcl staves would suit your purpose, possibly Bosnia the best, as 
this size is most suitable, the stave being 37 at 40 inches long, a full 
inch thick, and 4| at 6 inches wide for sides, and 24 at 28 inches long, 
same thickness and width for heads. The price for side staves has 
ranged from £27 IO 5 . at £30 per mille of 1200 pieces, present piicc 
being £29, and for heads £16 IO 5 . at £17 IO 5 ,, the latter being cur- 
rent market price. 

Dantzig and Memel side staves arc 40 at 42 inches long, 2^ at 
inches thick (double Bosnia staves), and 4 at 4^ inches wide, prices 
ranging from £42 10s. at £45 per mille of 1200 pieces, present price 
being £42 10s. Head staves are 3 inches thick, length say 24 at 28 
inches, and width 4 at 4| inches, with prices in proportion. 

The staves should be in two lengths, 40 to 42 inches long, by 4^ to 
6 inches broad for szc/ss, and 24 to 28 inches long, by 4 to 4^ inches 
for heads, the thickness of both sides being a full inch* 

For each hogshead 18 to 20 side staves will be required, as well as 
8 head staves. 

We will let you know next mail more definite particulars as to cost 
landed at Calcutta. 

For a 5,000 or 10,000 hogsheads order at one time, there might be 
a small reduction in cost, of -say about 2^ per cent., but more tun® 
would be necessary in collecting the larger quantity. 

74, St, Mary Axe^ 1 
London^ Otk June^ 1884, J 



TBB FOREST BBPARTMBHT ABD BBSILAGB. 


ZlOa 


THE POEEST DEPARTMENT AND ENSILAGE. 

TO THE EDITOR, “ INDIAN FORESTER.” 

Sib, — ^The Forest Department having been entrusted almost 
generally with the management of grazing and fodder reserves, 
its officers will naturally be on the look out for methods by 
which the efficiency of these reserves can be increased. Allow 
me to suggest to them the expediency of utilizing the new 
sy^stem of ensilage, which has already been tried with conspicu- 
ous success in India. In almost all forests and waste lands 
grass is found in the greatest abundance, but hitherto by far 
the larger proportion of it has been wasted. There should be 
no need for anv such waste in future. Whenever there is a 
demand for fodder, and such demand is nearly universal, the 
)ungle grasses which spring up in the rainy season should be 
cut down and siloed in all convenient localities. The 15 feet 
high jungle grass, which when mature, is more of a nuisance 
than anything else, is, when 3 or 4 feet high, capable of being 
made into nutritious and valuable fodder. It should be cut 
when at this height, and two crops (of which the seemd will 
h( f.ir heavier than the first) can be cut before the rainy season 
IS o\er. The grass so out should he stored in pits dug in the 
ground. It should be well trodden down, and when the pit 
is full the excavated earth should be ])iled upon the top and 
evenly sloped off towards the sides. The covering of earth 
should be 4 or 5 feet thick, in which case a pressure of 250 or 
ilOO lbs. per square foot will bo obtained. There is no danger 
of such a silo breaking or giving way, and I am informed on 
good authority that it is impossible for such a silo to be a fail- 
ure. It is immaterial to have the pit quite dry, for the grass 
may be put in when dripping with wet, and indeed moisture 
seems to be rather an advantage than otherwise. The only 
c'jsential is that the pit when ffiled and closed should be abso- 
lutely air-tight, and this is a result easily obtained. 

A silo made by digging a pit in the ground can be con- 
structed at a nominal cost, and by the most unskilled labour. 
The size can be regulated according to circumstances, but a 
pit 20 feet long, 10 feet broad, and 8 feet deep, is a convenient 
size, and will contain from 80 maunds to 100 maunds of ensilage. 
The pit should be made wider at the top than at the bottom 
so as to facilitate packing. Forest linos would form convenient 
sites for silos, the position of the latter being regulated by the 
quantity of grass available and the distance from which it has 
to be carried. Two Bets of silos could be filled, the first in 
«^Bly or August, the second in September or October, and they 
should be opened in the dry season whenever the demand for 
fedder arises. The ensilage produced forms excellent food for 
horses, cattle, mules, sheep and goats, and is far superior to the 
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innutritioTis rubbish with which most of such animals have to 
he content in the hot season. Ensilage can be sold in the 
market for 12 annas a inaund, but even if the price were much 
less than this, a silo would be a profitable concern. In any 
case it seems to bo the duty of the Forest Department to make 
the experiment, and the benefits to be obtained from carrying 
it out successfully can hardly be over-estimated. I leave the 
matter to the consideration of your readers. 

J. S. C. D. 
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OBITUAEY. 

We havo received the following from an Assam Correspon- 
dent ; — 

I regret to have to report the death of Mr. Edgar Ludlow, 
A‘'sistant Conservator of Forests, at Ganhati, from cholera, on 
the 13th instant, after a few hour’s illness. 

Mr. Ludlow applied for sick furlough in April last, and was 
granted IQ months and some odd days, and he was informed 
that ho was due no more. Conscious that there was some mis- 
tjike, and knowing how difficult it would be to rectify such 
nintter'^ from England, Mr. Ludlow decided on staying at Qau- 
hati until necessary references to Simla and other places could 
b(* made. He hacl just received the jdeasing intelligencio that 
ho wa^ entitled to the full period of two years’ furlough, and 
only awaiting necessary rectification in the Gazette prior to 
jn’oofeding home, when he was seized by cholera and died in a 
low hourjs. 

Mr. Ludlow’s career in the Fore*^! Department was a chequered 
one, and it is difficult to say whether he was more sinned against 
than sinning. His polished manners, his generous kindness of 
li(‘iirl and other amiable qualities, mad(' him a great favorite in 
g' jK iiil society, and his death is regretted sincerely by all who 
know him in Assam. 


Note.— W ith all duo respect for the dead, wo cannot but think that Mr. 
conduct in withholding reports, and not carrying out orders, has been 
lewently dealt wlth.-[El).] 



JJ. Reviews. 


BEVIEW OF THE FOREST ADMINISTRATION IN 
BRITISH INDIA. By W. SCHLKJH, Ph. D., 
INSPECTOR-GENERAL OF FORESTS. 

Wb give below numerous extracts from this review, which should 
be of special interest to all Indian Foresters, and indeed to every 
one who has the welfare of forestry at heart, for it marks an 
era in the progress of the Forest Department which, having se- 
cured the most valuable forest areas in the country, will 
now make every effort to work them in an efficient manner. 

The introduction we quote in full. 

The most remarkable feature in Indian Forest Administration is 
the rapid increase of the revenue. Five years ago it amounted to 
68 lakhs of rupees, and now it has risen to 104 lakhs. This proves 
conclusively an increasing demand on the Government forests, which 
is chiefly due to the destruction of private forests brought about by — 

(i) , the extension of railway communication ; and 

(ii) , the increasing prosperity of the country. 

Repeated efforts have been made to ascertain the area of private 
forests, but the data so far Uvailable are very incomplete. In the 
Central Provinces the private forests amount to about 35,000 square 
miles, while the Government forests cover an area of close on 20,000 
square miles. In Bengal the zamindars hold from 40,000 to 50,000 
square miles of forest lands, while the Forest Depilrtment manages 
11,754 square miles. In other provinces the Government forests 
exceed the private forests in area ; but on the whole it seems that the 
latter cover a larger area than the former. 

The private forests have for a number of years past, and, it 
may be said, since the occupation of India by the British, which event 
was counterminous with the springing up of an increased demand, been 
steadily reduced by indiscriminate fellings without any regard to their 
reproduction. In some cases the object was to clear the ground for 
cultivation, and in others to satisfy an ever-increasing demand for 
forest produce. Where railways have been constructed the forests 
have rapidly disappeared, not only to make room for the march of 
civilization, but also to supply the large requirements of the lines. 
Taking into consideration the special impetus which has lately been 
given to the construction of additional railways, the final destruction 
of all private forests within a reasonable distance from them may 
safely be predicted. The result of this change is that the require- 
ments for forest produce, which were formerly chiefly satisfied from 
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private forests, most in ever-increasing proportion, be obtained from 
the Government forests. Hence the rapid increase in the revenue. 

This state of affairs imposes additional duties upon the officers 
of the Forest Department. As long as the bulk, or, at any rate, 
a very large proportion, of the ordinary forest produce required per 
annum could be obtained from private estates, and while the Govern- 
ment forests were in most instances worked below their capability, a 
simple system of management sufficed to keep the latter estates in a 
fair condition ; but with the increase in the demand on them, and as 
this approaches their maximum annual yield, the system of manage- 
ment must become more detailed and resources must bo more carefully 
husbanded, or else it may hereafter be found impossible to meet the 
demand upon the forests. 

Forest estates are properties requiring special and peculiar treat- 
ment, and in this respect they differ widely from land under ordinary 
cultivation. In the case of forests the produce of a particular year 
cannot, as a rule, be removed at once, but has generally to be kept 
lor many years before it becomes fit for the special purpose for which 
it is wanted. The Forest Officer thus beoo;nes trustee of considerable 
capital, on which he may, by overworking the forest, make inroads 
for a long period without the fact coming to the knowledge of the 
Government, or becoming even apparent to himself, unless a careful 
account is kept of the growing stock, and sales are duly regulated 
with reference to the capabilities of the forest and its powers of 
reproduction. As regards the latter point, special care must betaken 
to effect a re-stocking of all areas cleared for the market in the short- 
est lime practicable. Where circumstances are favourable, this may 
bo done in the natural way ; but under unfavourable circumstances, 
planting and sowing must be undertaken to augment the efforts of 
nature, in order to prevent loss of time and a reduction of the possi- 
ble }iold of the forest. All these thingf demand that a strict control 
should bo exercised over the working of the Government forests, and 
this cun only be done by means of working- plans, which should bo 
prepared, at first, for tho more important areas, but eventually for all 
forests. 

A working-plan deals with all points connected with the man- 
agement of a forest, amongst which the following are the most 
important; it ascertains — 

(i) , the stock on the ground at a particular time ; 

(ii) , the annual increase of the stock; 

(iii) , the quantity of material which may be removed annu- 

ally; and 

(iv) , it arranges for the proper and immediate re-stocking of 

all areas cleared for the supply of the market. 

The degree of accuracy required in llie collection of the data for 
a working-plan depends chiefly upon the market value of the produce 
mid tho demands made on a particular forest. Where that demand 
equals, or even exceeds, the possible yield, the work must bo done 
the greatest minuteness, and everything must be arranged so as 
to obtain tho highest yield which the forest is capable of returning 
imder the most careful management. Where, on the other hand, tho 
demand is as yet below the ordinary capability of the forest, a more 
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rough procedure may be followed. Thus a workiug-plan for the 
greater portion of the Assam forests should, for the present, be a very 
simple and plain document, while those for the Darjeeling, Chakrata, 
Kalatope, and other similarly situated forests, must be drawn up 
much more minutely. 

For years past the preparation of working-plans has been en- 
couraged. Whenever the Inspector- General of Forests has visited 
a province, be has generally drawn up a scheme for the working of 
its forests, and a number of special working-plans have also been 
prepared from time to time either by the Inspector- General himself 
or by local officers. Then as the working of the forests gradually 
became more detailed, owing to increased demands, special working- 
plans divisions wore established, first in the North-Western Pro- 
vinces, after that in British Burma, and lately in the Punjab. Simi- 
lar divisions are about to be formed in some of the other provinces. 
In this manner a skilled staff will gradually be created, whose business 
it is to prepare, in consultation with the local officers, the working- 
plans for the forests in the different provinces. 

But something more is required, namely, that the execution 
of the working-plans, once approved by Government, shall be ensured, 
and this had best be done by a central agency. For this purpose a 
Superintendent of Working-Plans has been sanctioned, who will now 
be appointed Assistant to the Inspector- General of Forests, It will 
be the duty of the Inspector-General and his Assistant to visit the 
provinces where working-plans are under preparation or revision, to 
advise the officers in charge of the work regarding the general lines 
on which it should be conducted, and, after orders have been passed 
on the working-plans, to watch their execution, so as to bring any 
unauthorized deviation to the knowledge of the Local Governniont. 

Although the importance of working the Government forests 
on rational principles and to the greatest advantage has made itself 
specially felt during the last few years, it was the knowledge that 
this state of things must come about which induced the Government 
many years ago, guided by the counsels of their late Inspector-Gener- 
al of Forests, to procure gradually a staff of Forest Officers skilled in 
the science of Forestry, as practised in those European countries 
where rational forestry has been part of the general administration 
for a long time past. Many excellent officers joined the staff of the 
Department when first started, who, though untrained in forestry at 
the outset, have done really good work for Government, and who 
have become thorough administrators. Indeed, of the 15 Conserva- 
tors of Forests at present controlling the forest administration in the 
several provinces of India, not less than 11 belong to this class of 
officers, and without the administrative ability which they broiiglit 
to bear upon the business, it would Lave been impossible to build up 
the Department. The preliminary part of the work, the demarcation 
and settlement of the forest estates, approaches, however, completion, 
and their management according to rational principles must ® 
worked out in detail. Hence the necessity for a specially skillea 
agency. For the ])rofes8iona1 education of the superior staff, arrange- 
ments were made as early as 1866, and up to date 79 officers 
in Franco and Germany, have joined the Department in India. 
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now contemplated to make the Department to a considerable extent 
independent of foreign countries, and to start a Forest School in con- 
nection with the Coopers’ Hill Engineering College in England. 

An equally important subject is the training of a staff of ex- 
ecutive officers ordinarily called Rangers. Until quite lately the 
executive officers were recruited from a variety of sources. Some 
entered as Forest-Guards, and by hard work and elementary study, 
made thoir way up to the rank of executive officers; but the 
majority of them entered through the channel of office establishments, 
or they were appointed direct from elementary schools or from other 
employment. The difficulties of obtaining an efficient staff of these 
officers were very great, and they increased year by year. Under 
these circumstances, the Forest School at Dehra Diiii was started in 
1878; it commenced by giving a practical training, but a course of 
theoretical instruction was added in the summer of 1881. At the 
outset the instruction could only be given in the English language. 
The students of the English class must have served for at least twelve 
months as Foresters, and they must have passed the Entrance Ex- 
amination of an Indian University. If they pass successfully through 
the School, they leave with the Ranger’s certificate, and they are 
ordinarily appointed as Rangers on return to their province. The 
oxflusion of students who are not acquainted with English was the 
result of necessity at the outset, which was only to bo maintained 
niitil arrangements could be mature 1 to tench also in Hindustani. 
x\ class of the latter kind is now about to be started, but as the instruc- 
tion can as yet be only of a very elementary nature, this class will bo 
one for the training of Foresters, who, after their return from the 
Scholl, can qualify for promotion to the rank of Ranger by further 
practical service oi not less than two years. Arrangements have 
bcdi made to admit to the Foiest School 30 students annually, and 
tins iiiimber will be wanted to meet the ever-increasing requirements 
of tlio Department. 

Tlm‘5 arrangements have now been matured to piocure a staff 
whuh can regulate the working of the forests according to rational 
principles and (he lessons taught by forest science, and another 
staff ot executive officers who can be entrusted with the actual 
cxciution of the working- plans. Both classes of officeis are essential 
if the Department is to fulfil its mission, and it is to be hoped 
that nothing wi'l occur to inteifero with the proper and suitable tiain- 
of either the one or the other. 

On the whole, Forest Conservancy in India is now fairly se- 
cure. This result has not been aihieved without difficulties and 
opposition. In most cases the people had been accustomed to roam 
»t their pleasure over the Government Forest Estates, and to cut where 
they hked and in the most improvident manner. A considerable 
reluctance to interfere with that state of affairs oxiated. But as the 
real necessities of the case and the interests at stake became more 
and more manifest to the enlightened rulers of the country, it was 
recognized that endeavours must be made to prevent a further destruc- 
tion of the forest property of the State, by regulating the use of the 
rorests without depriving the people of the forest produce required 
for their domestic arrangements. After a protracted struggle these 

3 c 
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wise ooQftBels have preyailed, and the permanent preservation of a con- 
aiderable area of forest lands has now been placed beyond doubt. 
Forest conservancy has been recognized as an important part of the 
general administration of the country, and the labours of those who 
have struggled for this result have not been in vain. The successors 
of the pioneers of the Department must now do their duty by con- 
stantly improving the management of the estates which they hold in 
trust, and thus render them an everlasting and increasing benefit to 
the general community. To derive the greatest possible benefit from 
these estates with the smallest possible inconvenience to the people 
must be the watchword of every Forest Officer in India. 

The totals of Heserved and Protected forests compare as follow 
With those of the previous year : — 


Year. 

Area, in Square Milks. 

Reserved. 

Protected. 

Total. 

1882-88, 

1881-82, 

48,272 

46,218 

8,570 

8,612 

86,842 

54,825 

Increase in 1882-83, 

Decrease in „ 

2,059 

42 

. 2,017 

• •• 


The total results of fire-protection during the last five years id the 
Bengal Presidency are as follow : — 


Year. 

Abba, in Square Miles. 

Percentage of 
failures to 
area attempted. 

Attempted. 

Actually 

protected. 

187S-79 

3,474 

2,938 

15 

1879-80, ; 

4,072 

3,709 

9 

1880-81, 

4,465 

4,194 

6 

1881-82, ' 

4,897 

4,283 

13 

1882»8d, ... ... 1 

4,826 

4,562 

5 

Average, ... j 

... 

... 

9 


The average failures during the last five years amounted to 9 per 
cent, of the area under protection, which shows an improvement of 
S per cent, as compared with the quinquennial average shown last 
year. 

In Madras the protection was attempted of 609 square miles, 
569 being successfully protected, but the data for Bombay are 
incomplete. 

Owing to the vast extent of the Indian forests and the high 
cost of artificial operations, the natural system of reproduction mus 
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be chiefly relied on ; that is to say, the forests must be properly pro- 
tected, fires kept out, and, whenever necessary^ certain areas must bo 
closed against grazing, either altogether or for certain seasons of the 
year, until the young growth in the areas under reproduction is no 
longer liable to be injured by cattle. In many instances, however, 
natural reproduction will have to be assisted by sowing and planting, 
if the duration of reprodi:^ction is not to be indefinitely prolonged. 
Where seed trees are wanting, and where the introduction of new 
species is desired, artificial reproduction must, under any circum* 
stances, be resorted to. Under these circumstances, it will always be 
difficult to classify the reproductive works. An attempt should, 
however, be made in future Annual Reports to do this in as satis* 
factory a manner as the circumstances of each province will permit. 

The remarks on natural reproduction recorded in the reports for 
1882-83 are, as a rule, of too general a description to be of much 
use. In future reports this subject might usefully be dealt with in 
detail, by recording the progress made in each closed block. Closing 
against grazing and fire conservancy are expensive and often necessi- 
tate the enforcement of restrictions on the people, and it is essential 
that the results of these measures should be ascertained and recorded 
in detail, to enable the Government to judge how far they have led to 
reRiilts which are commensurate with the means adopted, and how far 
artificial reproduction is necessary in each case where natural means 
have failed, or are unlikely to accomplish the rc-stocking of the areas 
under reproduction within a reasonable time. 

The area of plantations may be seen from the following table : — 



1 Abea, in Acbbs. 

Province. l 

At the 
commence- 1 
ment of 
the year. < 

Added 
during the 
year. 

Excluded 
during 
the year. 

At the 
close of the 
year. 

Bengal, 

N.-W. Provinces and Oudh, 

Punjab, 

Central Provinces, 

British Burma, 

Assam, 

Coorg, 

Ajmere, 

Biluchistan, 

2,005 

3,330 

16,201 

10,100 

1,151 

437 

413 

13 

434 

281 

188 

Not 

1,121 

111 

152 

8 

given. 

’”58 

2,439 

3,611 

16,389 

11,221 

1,262 

589 

355 

21 

Total, 

83,650 

2,237 

• e • 

35,887 

Berar 

••• ••• ,,, 

1,409 

901 

... 

2,310 

Total Bengal Presidency, 
Madras, ... 

Bomba;, ... 

35.059 

• •• 

8,138 

Not 

999 

999 

given. 

88,197 

62,949 

Grand Total, 

999 

... 

... 

101,146 
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It was the practice ia former years to give the expenditure incur- 
red on plantations, but some of the areas have already yielded large 
returns, the value of which cannot be gathered from the provincial 
reports. Under these circumstances, it would be misleading to give 
the expenditure only, and the column in question will be omitted 
until it is possible to give also the receipts. 

The largest amount of actual plantation work has been done in 
Madras and next in the Punjab, while the toungya teak plantations 
in Burma are now being so rapidly extended that the total area planted 
in that province is likely to surpass, at an early date, the area of 
plantations in the Punjab. In Bombay a great deal of sowing is done 
to assist natural reproduction, but these operations cannot be shown 
in the above table. 

The receipts and surplus of the various provinces during the year 
tinder review, arranged according to the total amount of revenue, are 
as follow : — 


No. 

Provinces. 

Total 

Revenue. 

Surplus. 

Deficit 

Proportion of Sur- 1 
plus to gross Reve- 1 
nae in per cent. I 





— ! 

Rs. 


1 

British Burma, ... 


25,03,894, 

12,74,935 

... 

51 

2 

Bombay, 

.. 

20,90,353 

8,32,594 



3 

N.-W. Provinces and Oudh, 

10,13,403 

1,74,378 


17 

4 

Central Provinces, 


9,77,647 

5,65,399 

• • • 

58 

5 

Madras, ... 

... 

9,06,442 

2,61.577 

• •• 

29 

6 

Punjab, ... 

... 

7,66,710 

2,06,959 

I ... 

27 

7 

Bengal, ... 

... 

6,93,959 

3,11,775 

1 

45 

8 

Berar, 

••• 

2,87,043 

1,37,011 


48 

9 

Assam, .. 

••• 

2,48,605 

76.782 


31 

10 

Coorg, 

... 

1,38,022 

73,240 

... 

53 

11 

Ajmere, ... 

• •• 

7,126 

... 

4,158 

... 

12 

Bilucbistan, 


5,039 


6,922 

... 

13 

Forest Survey, .. 


348 

... 

41,247 

... 


Total, 

... 

96,38,591 

38,61,323 

... 

40 


Burma still stands first as regards gross revenue and surplus; 
indeed, there has been, owing to the favourable prices obtained 
for teak, a further considerable improvement in both, as compared 
with the previous year, the receipts having increased by about three 
lakhs and the surplus by two lakhs. In Bombay also a consid^ab e 
improvement has taken place, owing to an enhanced demand for 
produce, while smaller advancements have been effected in the * ’ 

Bengal, Assam, and Berar. Madras, which stood seventh on ® 
list for 1881-82, ha^ now advanced to the fifth place, chiefly owing 
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the amBlgaraation of the Jangle Conservancy with the Forest Depart- 
ment. In the Central Provinces a considerable falling off has occur- 
red, which is due to reductions in the departmental operations. The 
changes in the North-Western Provinces and Oudh are small, the 
receipts being slightly lower and the surplus somewhat higher than in 
the previous year. 

The total forest revenue in the year under review amounted to 06 
lakhs of rupees. According to the latest figures for the year 1883-84, 
the receipts have risen to 104 lakhs, which is a further increase of 8 
lakhs as compared with 1882-83. 

The proportion of the surplus to the gross receipts in 1882-83 is 
40 per cent., as compared with 37 per cent, in the year 1881-82. 

The surplus revenue has shown a steady increase during the last 
five years, as may bo seen from the following figures : — 


Tear. 

BRITISH Territory. 

Berar. 

Grand 

Total. 

Bengal 

Presidency 

Madras. 

Bombay. 

Total. 

lR7f'-70, 

1H70-SO, 

ISSO-si 



1882-S3 

Rs. 

12.20,982 

15,06,541 

18,27,886 

123,(^8,254 

120,80,141 

Ra. 

41,800 

*15,478 

1,I0,K85 

1,15,524 

2,01,577 

1 

Rs. 

14,54,004 
20,49,402 
1 28.8 5,882 
11,03,400 
37,24,312 

Rs. 

1,78,320 
. 1,0(,.987 
1,87,687 
' 80,626 
! 1,37,011 

Rs. 

16,32,924 

22,46,449 

25,22,969 

31,83,985 

38,61,323 


Deflclt 


ANNUAL REPORT OF FOREST ADMINISTRATION 
IN AJMERE AND MERWARA FOR 1882-83. 

Wk have before us the Annual Report of Forest Administration 
in A j mere and Merwara for 1882-83. 

The report of the progress made is on the whole sati‘5factory, 
considering the difficultie's with which forest operations had to 
contend in that aerial region. 

It may not be generally known that when the idea of fornnng 
forest reserves in Ajmere was first put into force during 1872, 
it was found that with the exception of about 2,500 acre^ of 
nazul property, not an acre of the waste lands could be obtained 
lor forest purposes, and it was only after every eflFort to induce 
the zamindars to agree to forest conservancy arrangements had 
hiiled, that it was at last decided to take up the waste lands un- 
der a special law, called the Ajmere Forest Regulation. 

This mode ef procedure necessitated the granting of very 
^‘xtonsive privileges in the matter of grass, fuel, &c., to the ori- 
ginal occupiers of the land, and the exercise of which privileges 
has of course greatly tampered and retarded forest opemtionvS. 
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The curtailing of grazing and wood cutting privileges of 
course caused ^reat discontent at first, but in a few ^ears the 
stock of grass increased so enormously that the zamindars, at 
least in the neighbourhood of large towns, soon found the pro* 
fits to be obtained from the sale of cut grass considerable, also 
the plan of stall feeding a certain number of cattle was gradu- 
ally introduced, and was found an advantage over the plan of 
allowing all the cattle to wander over the barren bill sides, whore 
at the best they only picked up a precarious sustenance. 

In addition to the aifficulties which had to be contended with 
in obtaining the necessary control over the waste lands, and the 
steady opposition of the people at first, the climate is very 
unfavorable for forest growth, the annual average rainfall 
being only 22 inches. Owing to the extremely denuded nature 
of the hills where operations were commenced, and to the fact 
that Government was somewhat impatient of results, it was 
considered necessary to start pretty extensive planting and 
sowing operations, also the construction of small tanks and 
bunds* to retain the scanty rainfall in the forest reserves was 
tried, all of which operations, though fairly successful, naturally 
cost a good deal of money. These works were, therefore, 
gradually discontinued, because it was soon found that nature 
w’as capable of repairing the damage done in a very rapid man- 
ner, if the hill sides were only protected from fires and the 
grazing of all kinds of ciittle. Some of the tracts which were 
as bare as a billiard board in 1872 when operations were first 
commenced under the superintendence of Mr. A. Moir, became 
in the course of four or five years covered with a dense growth 
of shrub and grass, which kind of jungle, though probably looked 
down upon by those accustomed to the teak forests of Burma 
or the deodars of the Himalaya, is of great value, especially from 
a climatic point of view, in arid countries like dry llajputana. 

The successful results of forest conservancy is also mainly 
due to the fact that the forest officers in Ajmere have acted 
directly under the orders of the Commissioner, Mr. Leslie 
Sannders, who has always exercised a fostering care over forest 
operations. 

The principal species which form the natural growth of the 
Ajmere and Merwara Forests, are Dhankra {Anogeissui penr 
dula), Khair (Acacia Catechu)^ Kumta (Acacia rupe8tri8\ Jhinga 
(Bauhinia racemosd), Saler (Bosioellia serrate^ y and various 
other thorny trees and shrubs, all of which coppice well, so 
that there is no difficulty about reproduction wnen the forest 
is cleared, if only protection is afforded. 

The area of the reserves at present under protection is stated 
to be 77,875 acres, and the results of forest conservancy have 
been considered so successful, that Government have decided to 
increase the reserves by about 11,460 acres, which will bring 
their area up to about 100,000 acres. 
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The number of prosecutions for breaches of the forest rules, 
also the numbers of cattle impounded, have greatly decreased 
during the year under report, from which facts the conclusion 
may be drawn that the zamindars are becoming accustomed to 
forest restrictions. 

The fire conservancy, arrangements seem to have been con- 
ducted in an economical and efficient manner by Mr. Lowrie, 
Assistant Conservator, the officer at present in charge ; only 
two areas, aggregating 13^ acres, havmg been burnt, which in 
the dry inflainmaole forests of Ajmere, may be considered as 
most successful. 

The writer of the report seems to be somewhat discouraged 
at the dying down of certain species, the seeds of which were 
sown during the rains in pits and ploughed patches. This, how- 
ever, invariably happens during the earlier stage of the growth 
of c<Ttain trees in dry climates, but it is found that the plants 
again spring up in the following rains, which process goes on 
for several years, till the roots become so strong and have pene- 
trated to a considerable depth into the soil, \^en finally they 
throw up such vigorous shoots as enables them to establisn 
themsehes. 

It is also satisfactory to observe that some of the tracts in the 
Mervara District have so far reco^ered from their former de- 
nud('(i condition that horned cattle have been allowed to enter 
and graze in them during the hot weather, and this must be a 
great boon to the neighbouring zamindars, e\en though small 
grazing dues are charged. 

But perhaps the most successful results of forest administra- 
tion in Ajmen* and Merwara is in the financial results, the re- 
venue during the year under report having been Rs. 7,126. 
This is of couise trifling 'when compared with the enormous 
forest revenue of Burma or Bombay, but taking into consi- 
deration that the revenue for the year 1872-73, when oj)enitions 
vere commenced, only amounted to almut R«?. 10, I think every 
one will admit that this result is highly satisfactory. 

Since the report of 1882-83 was written, it has been dis- 
co\ ered that a considerable number of Sandal wood plants are 
‘springing up naturally in two of the reserves, the seeds having 
been apparently carried there by birds and squirrels from some old 
trees planted years ago in certain neighbouring gardens or topes. 
It Is perhaps needless to remark that if thi^ natural growth of 
Sandal developes itself, and this valuable species can be got to 
grow over any considerable areas, the suecess of forest opera- 
tions in Ajmere and Merwara from a financial, as 'well as from 
economical and climatic points of view will only be a matter of 

tew year’s cailful developement, and w^e venture to predict a 
golden future for the first real attempt at roboisement ” oper- 
ations mad© by the Government of India. 
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A Great Discovert in Fruit Culture. — Pure food makes 
pure blood, and no food is so pure as fruit. An abundance of 
fruit ensures the health and prosperity of the people. No crop 
is so rich and productive. Few objects in nature are so beauti- 
ful as a fine tree adorned with blossoms in spring, or laden with 
fruit in autumn. Our troubles have Ixion that the proper culture 
of fruit has not been understood, and that our gardens and 
orchards have therefore been uncertain and often unproductive. 
The science of Fruit Culture has not existed. Its discovery, 
just now, we consider one of the most important events of tliis 
century of great discoveries — really more important than the 
discoveries of steam and electricity. The new nieihod of fruit 
culture, or more probably a revival of an old one known and prac- 
tised perhaps for ages in China and Japan, comes to us from North 
Wales in a letter by Mr. E. K. Kynaston, and an illustrated 
pamphlet by Head Gardener, ” the pseudonym of Mr, Kynas- 
ton; entitled, Out-door Fruit for the Million. How to grow 
it in large and continuous quantity by simple and inexpensive 
moans, ” with the motto — “ Who loves not fruit, rijjo glorious 
fruit — a priceless boon from the great (Veator's hand ?” 

Mr. Kvna.ston, who modestly calls himself “ Hfmd Gardener,” 
appear^ to be a g(‘ntleman of education and pro]a*rty, who has 
devoted himself to fruit eiiltiire with the enthusiasm of a dis- 
coverer and ben(dactor. If tlie man who makes two blades of 
grass grow where om^ grew before is a ben(‘factor, what shall wo 
say of Mr. Kynaston ? 

At the opening of his pamphlet Mr. Kynaston tells us that 
after long years of practical horticultural (‘xjierienw he succeed- 
ed in growing English fruits in unprecedented quantities, 
continuously, by simple, inexpen.si^e means. He was always 
his own head -gardener. Living on property of bis own, after 
some expcjrience abroad, be planted more than twenty years ago 
a choice and varied selection of fruit trees. He says : — 

In about three years’ time the young trees commenced bear- 
ing, and have borne from that period annually increasing crops, 
until at last the fruit hung for thickness like leaves upon the 
trees ; and shelf after shelf, closet after closet, room after room 
had to be devoted to its storage and j)reMervatioii. . 

‘‘ In the autumn of 1875^ the garden being ifc usual loaded 
almost to its utmost, the writer nand-picked himself three trees 
to ascertain the exact count of fruit upon each. The tree (a 
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dessert pear of excellent flavonr), nailed to a wall 7 feet high, 
yielded 704 marketable pears. The second tree, also a pear, 
somewhat larger than the first, ^eldea a count of 748, and as 
the fruit was of the preserving order — very large and solid — the 
crop filled four huge baskets, each one a load sufficient for an 
average man to lift and carry. From the third tree, an espalier 
apple, of very moderate size, 700 choice russets were gathered, 
leaving some seven or eignt dozen behind as being below a 
regular marketable standard. Thus for three young and com- 
paratively small trees, no less than 2,152 count of good sound 
keeping fruit was gathered, and as there were some 25 distinct 
varieties of pear trees in the garden — all fairly well loaded ac- 
cording to their respective sizes and weight of fruit — for instance, 
one of them of no great size, whose fruit had easily been forced 
up to a pound in weight, yielded upwards of 400 — the general 
crop from this source alone may in some degree be imagined — ^in 
fact, the hand-picking of the fruit, together with its storage and 
disbursement, formed about the heaviest as well as the most 
pleasurable job connected with the garden. 

‘^The fruit grown consisted of Apples (good dessert sorts. 
Pears, choice varieties, such as Marie Louise, Duchesse, Beurre 
Did, Muscatel, Jargonelle, &c., Peaches, the trees bearing im- 
mensely — the count of good well-ripened frnit going up to 300 
uu a single tree, Apricots, Plums of several varieties — the New 
Orleans kind cropping extra largely, and the Magnum Bonum 
going up to a quarter of a pound in weight, Melons, Grapes 
(ouUloor sweet water), Strawlierrics, Currants and Gooseberries, 
black and white Grapes, with other tender fruit, were grown 
under glass with similar success, and weight of fruit, but this 
kind being expensive to grow is not, nor probably ever will be, 
for the mfllion in this country. 

“ Now none of this splendid fruit ever went to market — it 
was grown purely for the love of its growth, use and distribution 
— besides the ad libitum supply for liis own table— (which was 
supplied as tables seldom are) “ Head-gardener ” sent weekly 
baskets for the greater part of each year to bis own relations, 
who having more than they could consume, distributed in their 
turn, and his friends ana neighbours were likewise liberally 
remembered. One lady not long ago told him that she felt sure 
that her aged mother’s days bad been lengthened by the con- 
stant supplies of delicious fruit sent her. But what surprised 
people more even than the unprecedented yield of fruit was the 
tollowing circumstance, viz., that whenever blight (so^alled) 
destroyed or partially destroyed (which it too often did^ the 
P^^spects of the neighbourhood and country^ at lar^, 

Head-gardenei^a ” trees were never once affected by it. Bli^t 
or no blight, fruit to almost any extent was always to be found 
m his garden. 

Not long ago, a near relative of mioe, possessing a fine 

8 D 
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large standard apple tree of a good dessert kind, non-bearing, 
begged me as a favour to take it in hand, and the following 
autumn the tree was so loaded with fruit that a cart (baskets 
being of little use), had to be backed up under it to convey away 
the crop — so that even half-a-dozen good trees well looked after, 
would constitute a respectable orchard, and become certain and 
valuable property. ” 

In another case be restored an old, worn out, neglected 
orchard to such vigorous bearing that the trees had to be prop- 
ped up to keep them from breaking down with the wei^it of 
fruit. Trees that had not borne fruit for fifteen years were re- 
stored to vigorous bearing in a single season. 

A man who has done such work may well magnify his work. 
Mr. Kynaston says : — 

“ As fruit is one of nature’s best medicines — being at one and 
the same time cooling, digestive, and health-giving — and is 
besides the direct alternative to the white bread, tough meat (as 
a rule) and other astringent food, which we daily and so largely 
partake of — ^its moderate constant use is therefore absolutely 
essential to our well and perfect being — consequently its proper 
cultivation would greatly add to our individual and national 
interests. Now I have found fruit easy enough to grow in 
marvellous quantity by the simple and inexpensive means which 
I have adopted ; my plan being, after thinning out small poor 
fruit, to let the trees then bear to their very utmost, and the sure 
sign that they were equal to their work was, because they never 
dropped their fruit. ” 

Mr. Kynaston says he has never exhibited or “ paragraphed ” 
his pears, nor sought for any publicity ; but having proved his 
work, he thinks it his duty to teach his method to the public. 

What tliat method is we will show as clearly and briefly as 
we can. 

A fruit tree, Mr. Kynaston says, has throe kinds of roots, 
each with its own special function. 

1. A tap root, going down perpendicularly from the trunk, 
simply to give a firm support to the tree. This should not be 
meddled wdth. 

2. Long roots, corresponding to the branches of the tree, 
which supply the nutriment for woody growth. These should 
be pruned to limit and regulate such growth. 

3. Flower and fruit feeding roots, which are small and thick- 
ly clustered round the trunk of the tree. These are to be cul- 
tivated and nourished that they may supply the fruit-making 
materials. 

To restore a fruitless tree to its proper function, prune away 
surplus wood among the branches, but leave ^^nough for fruit. 
This* may be best done in autumn. In the spring, when the 
tree is about to blossom, dig a trench about it from four to six 
feet from the trunk — according to the size — and about a foot m 
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depth, and cut off the spreading roots. If the tree be small this 
can be done with a sharp spade. This will check the growth of 
wood and allow the life force of the tree to be chiefly expended 
upon its fruit. 

The next point is to feed the starving fruit rootlets. As soon 
a‘^ the blossoms appear, do what the gardener in the parable of 
tlio barren fig-tree proposed to do — dig about and dung it. 
C^arefully open and loosen the soil within a yard of the trunk, 
and moisten it daily with liquid manure, a bucketful to a small 
troo, and two or three to larger ones — ^half common manure and 
half water ; and, Mr. Kynaston insists, all sewage and suds from 
the house, which, as the waste matter of human, fruit-eating 
creature'^, is just the material needed by the tree to manufacture 
into fresh fruits. Guano also does well, and the sweepings of 
the hen-house. The great point is to provide the matter of which 
ti uit is made at the right time^ in the right placBj and in svfident 

ijumtity, 

Tlie right time is from the flower to the full grown fruit. 

The right place is near the trunk of the tree where the fruit 
rootlets thickly cluster. 

The right quantity is enough. The roots will not absorb more 
than they need. What remains will bo good for next year. 
Th(* trees will be none the worse for a winter crop of cabbages 
01 other hardy plants. 

Trees may be cleansed from parasites by washing with soda or 
lime. But a healthy, vigorous tree takes care of itself. It is 
the weak that sufter from parasites. 

We give Mr. Kynaston^s fiicts and his method. We have no 
doubt that the facts are true ; and no doubt that the adoption of 
his method everywhere would add millions to the wealth, and 
greatly increase the health of the English people. 

In one case where an old, neglected, unl^aring orchard, had 
bp( oine a mere thicket of tangled branches, Mr. Kynaston — or 
“ Head-gardener ” as he likes to be called — took it in hand. It 
was a tough job, but “ next year every tree responded grandly 
lo the call of good cultivation — the trees cropping, in many in- 
stance's so heavily, that props had to be placed under several of 
Iheir branches, to prevent the weight of fruit from breaking 
them down — and the year after the crop was still heavier.” 

F ruit trees, Mr. Kynaston insists, cannot be injured by his 
process, and also cannot fail to bear abundant fruit. Trees which 
had not borne fruit for fifteen years, but only made wood,” 
have been perfectly covered with fruit in a single season. 

Such being the fact, what is to hinder the whole country 
being covered with fruit, and every town supplied cheaply and 
abundantly with the best, most delicious, and healthiest food ? 

^peaking of the advantage which discoveries may be to Agri- 
Mr. Kynaston says : — 

People living in London can form but a poor idea of the 
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distress (ever-increasing) that exists in agricultural districts ; 
both landlords and tenants are everywhere in large numbers, 
being either hopelessly ruined or else miserably reduced in 
circumstances. It really appears as if one section of the people 
were about to be starved, in order that the other might have 
cheaper food. We have, I fear, departed from the safe and 
happy medium course, and ventured on extremes, which always, 
as a rule, end badly.” 

Mr. W. S. Roberts writes : — I am well acquainted with 
Bala, and its many drawbacks with respect to climate, frequent 
rains, bath springs, and cold piercing winds : but I can bear 
testimony to Mr. Kynaston’s roost wonderful success. Trees and 
shrubs which before scarcely bore any fruit are now with bended 
boughs and branches overloaded with fruit. Apple, plum, cur- 
rant. and gooseberry trees all speak : If you but cultivate Ub 
arignt, we will produce abundance and plenty for all. No doubt 
many thousands of pounds are lost annually through a lack ol 
this knowledge of how to cultivate our fruit trees. Doctors of 
the highest standing have declared that the juice of ripe fruit in 
an antidote in cases of fever .” — Herald of Health, 

International Forestry Exhibition, Edinburgh. — Tuesday 
last was a great day in Edinburgh, and the whole populace — and 
the visitor*! too for the matter of that — seemed for the moment 
to have laid aside their normal pursuits, and to have suddenly 
become embued with the idea that the most burning question 
of the hour was ‘‘ Forestry,” and the only subject of conversa- 
tion of interest to anybody that of trees, timber, and arboricul- 
ture. At the railway station**, hotels, and even in the streets, 
one had only to keep his ears open to know that the “ Forestry 
Exhibition was the uppermost thought in the minds of every- 
body, and this could not be regarded but as a happy augury 
for the success of the important undertaking in hand. 

The grounds of Donaldson’s Hospital, in which (by kind 
permission of the governors) the Forestry Exhibition buildings 
are placed, are situated in the West End of Edinburgh, about a 
quarter of an hour’s walk from the western end of Princes Street, 
and are easily accessible by tram-cars and omnibuses. 

The building, which has been constructed by Messrs. W. 
Beattie & Sons, builders and timber merchants, Edinburgh, from 
the designs of Mr. R. Morham, City Architect, at a cost of 
£5,000, consists of a great nave 600 feet in lenrfh by 50 in 
breadth, intersected in th(^ centre and near each end oy transepts 
138 feet long and 50 broad. Over the intersection of the central 
transept with the great nave is a loftjr dome, surmounted by a 
Cagstafif, and at the corresponding intersections of the eastern 
and western transepts there are octagonal pavilions. ^ The dome 
and pavilions diversify the outline of the huge building, nda 
dignity, and secure effect in interior disposition, while further 
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variety is given by the transepts, whose southern front is relieved 
by ornamental pillars and steps leading down to the soft fresh 
turf of the lawn. Lijght is admitted to the building by means 
of lying lights along the upper half of the roof, side windows 
in the pavilions, and in the gables of the nave and transepts. 
V emulation is secured by openings along the ridge. At right 
angles to the northern divisions of the transepts, and opening 
from them by means of handsome arcading, are three large an- 
nexes, the central one 200 feet in len^h by 31 in width, and the 
eastern and western 150 feet long and 31 wide. The building is 
appropriately composed of wood, and the roof is covered with 
Gray’s patent felt. At the north side and between the transepts 
jire two refreshment-rooms, each 100 feet in length by 20 in 
breadth, and alongside these are kitchens built of brick with 
cornigated iron roofing. Entrance to the main building is by 
means of a spacious corridor, which extends from the western- 
ino'^t gate of the hospital ground to the west gable of the nave. 
Till*! corridor is approached by a handsome granolithic pavement 
laid down gratuitously by Messrs. Stuart and Co., the patentees. 
A short flight of steps leads from the pavement to a picturesque 
Swiss porch, with triple arcading, projecting roof, and carved 
eaves. The porch opens into the corridor, which is 25 feet in 
breadth and 160 feet in length, when a turn is taken to the right, 
and the nave entered by means of a double flight of steps. On 
iho bdl of the corridor is a series of rooms for the post and tele- 
graph offices, left luggage, railway and police offices, &c. 

In the interior the building is light, airy, and imposing. The 
perspective of the nave is attractive, the roof being supported 
l)y circular ribbed couplings, which have been painted a pretty 
light blue. Additional e&ct is secured by the fact that the 
northern divisions of the transepts are at a higher level than the 
nave, and are approached by a short flight of steps set off with 
ornamental railings. 

speaking generally, the exhibits are displayed on stalls 10 feet 
wide, fixed against the walls of the nave and transepts, with a 
ccmtral space fitted with tables or separate stalls, leaving a wide 
promenade on either side. What may be called the wall space 
in the nave and transepts has been reserved for Government or 
official collections from foreign countries, the central stalls and 
the annexes being devoted to private exhibitors. Tho whole 
building is illuminated at night by the electric light, fitted up 
hy the Anglo-American Brush Electric Light Corporation. The 
wires are led along the roof on either side, and the arc lamps 
number 70, with larger ones for the dome and pavilions. The 
annexes, refreshment-rooms, and corridors are lighted by means 
of incandescent lamps some 150 in number. 

We suppose there is some unknown power which designedly 
prevents exhibitions of every sort of kind from being in any- 
thing like an advanced state of preparation by tho day announc- 
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©d for their opening, and the Forestry Exhibition is certainly 
no exception to the rule. On every side there are blank spaoes 
and signs of unreadiness, the efiPect of which is intensified by the 
fact that the whole of the two transepts at the upper end of the 
building, reserved for the Japanese section, are at present 
entirely unoccupied. However, this will all doubtless soon be 
remedied, and in the meanwhile we propose to give our readers 
a few notes of the exhibits which are in their places, confining 
ourselves strictly to those more or less connected with the trades 
represented by this JmmaL 

Commencing on the right, as we enter the main building, the 
first exhibit to meet the eye is a small collection of the woods 
used in the Royal Arsenal at Woolwich, neatly put together in 
frames, exhibited by Her Majesty’s Secretary of State for War. 
Almost immediately adjoining this — the places of honour being 
very properly given to our own Government departments — is 
the very creditable display made by the Commissioners of Her 
Majesty’s Woods and Forests, which reflects great credit on all 
connected ; and Sir James Campbell, at Dean Forest, the Hon. 
G. Lascelles, at the New Forest, and Mr. F. Simmonds, at 
Windsor, have evidently spared neither time nor trouble in 
making their respective exhibits worthy of the important Govern- 
ment department to which they belong. A word of praise is 
also due to Sir Henry Loch, who, during his short tenure of 
office, did all in his power to facilitate the preparation of a good 
exhibit. The Woods and Forests^’ exhibit consists generally 
of specimens of trees grown in the respective forests, with sam- 
ples of tools used, photographs, plans, and a few arboreal cu- 
riosities. From Dean Forest we noticed a very fine oak plank, 
the tree from which it was cut being stated to have taken 200 
years to arrive at maturity, a splendid specimen of oak, and a 
very useful table, showing the annual increase of circumference 
in some oaks during a long period of years. The New Forest 
sends some good specimens of timber, and a number of good 
photographs of the grand and old historic trees of that locmity, 
besides a good collection of the tools now in use there. We 
noticed, amongst others, a curious excrescence of bark of an 
unusually mas^^ivo nature, which had grown round the branch of 
an oak. The Windsor Park display is a remarkably good one, 
and comprises a very complete collection of foresters’ tools, some 
of which are not generally used elsewhere. We notice a very 
useful tool for extracting roots from drains, in which position 
they are often very tronblesoino and destructive, and also a large 
root of elm taken out by the tool. The workmen’s houses on 
the Windsor estate, as might be expected on a property in which 
the Prince Consort took so much interest, are models, and the 
plans of some of them which arc exhibited will be much admir- 
ed, and we hope imitated, by many landowners visiting the 
exhibition. Amongst many other interesting things, a plank 
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cut from Heme’s Oak, and a grand root cutting from a larch 80 
years old, are worth a special note. The remaining space in 
this transept is filled with specimens of wood from the Scotch 
estates of Munches and Methven, Perthshire, the Duke of 
Athol’s woods (a very fine collection^, the Duke of Devonshire’s 
estate of Lismore Castle, and the exhibits sent from Kew 
Gardens, mostly woods which were shown at the New South 
Wales Exhibition. 

Continuing our tour along the right hand side of the centre 
nave devoted to the exhibits of British Colonies and Foreign 
Governments, which, with a few notable exceptions, are in a 
backward state, we come first to a very fine display sent from 
the Cai>e of Good Hope. There is a variety of handsome and 
useful nardwoods shown, mostly polished specimens, amongst 
\vhieh we may name stinkwood, hard pear, redwood, ironwood, 
white els, kaerswood, saffron, whitepear, assegai, &c. There is 
also a well-made model of a timber waggon, containing fourteen 
different kinds of wood, and a curious necklace and pair of 
earrings made from Cape melon see<ls. The next section is that 
of Mauritius, from which Mr. J. Horne, Director of Forests 
and Gardens, has sent a remarkably fine collection of specimens 
of hbre<< and woods grown in that country. The Indian section 
is a thoroughly representative one, and occupies the whole of 
one transept, and tnanks to the energy displayed by Colonel 
Michael, who is in charge of it, is in quite a finished state, and 
of a most interesting character. To all interested in Indian 
forestry we commend a careful perusal of the prefiice to the 
Indian section in the official catalogue, written by Sir George 
Bud wood, C.S.I. It does not fall within our province to notico 
the fine collection of trophies of the chase comprised in 
this section, and which, we suppose, are understood by the 
executive committee to form an important part of the subject 
of forestry, judging from the large amount of space they have 
devott‘d to them, but the collection of woods ib worthy of a 
careful study. The local names are in some cases confusing, 
hut two woods, called respectively ‘‘padowk” and “berar,” struck 
us as being particularly worth the notice of cabinet-makers. 
Our next call was a particularly intorosting one, and we stayed 
a long while in pleasant conversation with Mr. Meldrum, who is 
in charge of a very excellent collection, sent him by the Maha- 
rajah of Johore, who seems to be particularly alive to the value 
of his forests, and is turning them to account in a business- 
hke manner, which one would hardly expect from an Eastern 
potentate. The independent State of Johore, as our readers may 
he aware, forms the most southern part of the great Indian 
Beninsula, and is separated from Singapore by the Straits of 
Malacca. This territory contains, it is said, an enormous 
amount of valuable timber, and there are hundreds of square 
miles of virgin forests. The variety of timber may bo gathered 
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from the fact that the present exhibit contains specimens of no 
less than 357 different kinds. At the town of Johore Barn, the 
Maharajah has erected what is probably the largest saw-mill in 
Asia, and has fitted it throngnont with first-class machinery, 
from the foundry of Messrs. McDowall & Co., of Johnstone, 
near Glasgow ; there a large trade is done, both to meet the local 
demand, and also for export to Bombay, Calcutta, Australia, 
&c., and we were informed that three large ships, of 1,000 tons 
each, were lately loading timber at one time. There are numer- 
ous models ana other things in this collection in addition to 
these specimens of wood, and we hope on a future occasion to 
return to this interesting subject. 

From the south of India to the north of the American Con- 
tinent is a long journ^, but such trifles of distance are nothing 
at an International Exhibition, and accordingly a few steps 
brou^t us to the display of the New Brunswick Land and Tim- 
ber Company. We are sorry we cannot congratulate the 
Government of New Brunswick on having sent a representative 
display, and it is much to be regretted if any false notion of 
economy has prevented them from voting the necessary funds to 
have their great forest treasures adequately shown at this im- 
portant exhibition. From a chat with Mr. E. Jack, in charge 
of this exhibit, we gathered that the supply of first quality pine 
in New Brunswick is now very limited, and it is on the hard- 
woods, such as birch, beech, maple, and ash, that his company 
chiefly rely. We saw some very handsome specimens of these 
woods, in which there ought to be a larger trade done with this 
country. 

Passing several interesting exhibits not directly within our 
province, and descending the left side of the main avenue, we 
pass Messrs. Churchill & Sim’s specimens of foreign hardwoods, 
and come to a rather disappointing collection from Scandinavia. 
Sweden, with the exception of a good collection of boards arrang- 
ed in columns, bearing Messrs. James Dickson & Co.’s well- 
known brand, and Messrs. F. Coster & Co.’s Uddevalla exhibit 
of trellis-work, mouldings, and barrels, is hardly represented at 
all. Norwj^ relies on the good displays sent by Mr. Treschow- 
Fritzoe, of Laurvig and two firms of nurserymen. 

British Guiana has a splendid collection in one of the tran- 
septs, containing specimens of greenheart, litterwood, and other 
handsome woods, many of which are but little known in this 
country. Denmark has a nice show of forest plans and tools, 
also photographs and maps. Beaching at length our point of de- 
parture, passing m route for the very fine and complete collection 
organized by the Scottish Arboricultural Society, we pause to 
take a good look at the Mammoth sequoia exhibited by the 
Californian Redwood Company. This giant of the forest, ot 
which only the shell is shown, cut 5 feet from the.ground, is 13 
feet in diameter and 41 feet in circumference ; height to first 
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branch 150 feet ; total height 250 feet ; estimated age 2,000 
years. Stated to have produced 75,000 superficial feet board 
measure, and 6,260 cubic feet good timber. 

Havin^ij now completed our tour of the main building, we may 
just mention that the centre is filled with a good collection of 
nu'^^eTlaneous exhibits, including one of Mr. Gladstone’s axes, 
ai/1 chips from a tree felled by the right hon. gentleman, 
a good show of wood pulp, and the machine^ in motion, which 
are both extensive and interesting. The Kobey engines are 
there in great force, and are employed by the executive com- 
mittee to drive the electric lighting machines, electric railway, 
The wood-working machinery, with the exception of 
Messrs. McDowall and Sons, who send by far the most complete 
display, is in a backward state, but in a few days Messrs. Thos. 
llobinson and Son and Messrs. Sagar and Co. will doubtless be 
in working order. Messrs. McDowall and Sons have sent 17 
machines in all. 

Hero for the present we close our notice of this’most interest- 
ing exhibition, and in concluding we must say tliat there is an 
enormous mass of interesting information to be gained by a visit 
to it, and we doubt not that during the summer numbers of our 
leaders will visit it and judge for tnemsclves of the great efforts 
which the committee have made in securing the success of the 
lirst International Forestry Exhibition. 

Ill future issues wo shall give particulars of the various exhi- 
bits intorcsting to the timber trade, particularly the wood-cut- 
ting nuichinery exhibited by the various firms . — Timber Trades 
JoarnaL 


8aws. — ^The Lumber World says the Mechanics Association of 
Mndilhaiisen, in Germany, in their last annual report take a 
very decided ground against the use of circular saws, and 
a{]vocate their abolition entirely wherever such action is pos- 
sible. They base their conclusions upon the reasons that the 
Use of circular saws involves more danger to the operators, that 
th(y re(|uire more power and waste more wood, and that their 
only advantage consists in a price smaller than that of band 
saws. The Germans use at the present day among their furni- 
ture-makers, carpenters and joiner^', thirteen different varieties of 
f'aws, each one of which has its own j)Oculiar size of the teeth, as 
Well as a different relation of the teeth to each other. How 
important the thin saw blade is, not only as a means to save 
power, but also as a means to save wood, can be seen from the 
following. A log of walnut, 4 metres long and 1 metre diame- 
ter, cut into 20 pieces by the new horizontal saw frame saves 30 
millimetres of wood when compared with the cutting of tho 
old fashioned vertical saws. This is equal to a profit of 9 to 
dollars. For Germany, where annually 100,000 cubic 
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metres of this vrood is used in the various industries, this would 
represent a saving of 37,500 to 60,000 dollars. The greatest 
enemies of saws are the particles and pieces of iron found in 
woods ; these are often driven in some form into young trees, 
and succeeding growth covers them up entirely. A curious 
collection of su^ ingrown iron particles was recently ex- 
hibited in Germany. It had been obtained from America, 
Prussia, Germany, Spain, and other countries, and exhibited 
the queerest forms of wood formation covering particles of iron 
of various shapes and sizes, whose presence was revealed only 
by a breaking of the teeth of the saw, and which without tho 
cutting would have remained invisible to the human eye. — 
Timber Trades Journal. 

The Yew. — The yew is found here and there all over tho 
country ; it has been known to attain huge dimensions, although 
we are more familiar w’ith it in connection with a shrubbery, 
a shrub, than as a timber-growing tree. It is one of the most 
slow growing trees, and when cut down is also the hardest and 
compact. Where work of great strength is required the yew is 
found to be highly suitable, and it is said to be a wood that will 
endure without end. It has scarcely ever been discovered in a 
state of decay when found in use. It is celebrated for its tough- 
ness and elasticity and it is easily split. The colour of the wood 
is very beautiful, somewhat resembling orange- wood. Tho 
cabinet maker ranks it the highest amongst all the fancy woods 
for veneers for furniture, iU rarity in a largo state preventing 
tho use of such fine timber in boards for the making oi furniture. 
Although it is certainly too fine a wood to bo employed for s>uch 
purposes, there is no other wood to compare with it for machi- 
nery work — such as wheel cogs and screws, and axle-trees for 
carts — ^for strength and indestructibility, but its common use for 
these purposes is prohibited by its scarcity. Its most important 
use, as already stated, being for veneers, in which from the fine 
rich colour and the beauty of its veins exceed that of any other 
timber, and these veins extend through tho roots. 

The yew is very much used for the making of bows, for 
which purpose it is superior to any other wood. 

The timber, when brought in, should be cut up into planks of 
rather a heavy thickness, from two inches and upwards, and 
allowed to season, which it takes a longer time to cio than any 
other wood, but it loses almost nothing of its bulk ; this is no 
doubt owing to the slowness of its growth and fineness in the 
grain , — Timber Trades Journal. 


Note. — There is a large supply of yew wood in our Himalayan Hill Forests, 
and yet we ha\e not y^t hcaid of any demand for it, — [Ed.] 


ERRATUM. 


Average amount of Hbartwood in Sandal, p. 318 
Last line but 4, /or tbs,’ read ‘^ths.’ 

.» » .1 2, „ ‘^the,’ read 

„ 1 , ‘ one-third, ’ read ‘ one-half. ’ 
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THE BABUL MEADOWS OF THE SHOLAPUR 
DISTRICTS. 

By R. Fagan, Assistant Conservator of Forests, Bombay, 
Introduction. 

My diiof object in writin^r this treati^o is to briu^ the babul 
more ])i'oininontly forward than it at present seems to be. It 
tlie that is to be the principal species in the great reboise- 
now nndertaken in tne plain talukas of the Deccan. It 
Jit pr(‘sent most shamefully grown, bnt nevertheless put to 
iimumer;il)le uses. If the growth of babul is increased and 
improved, the waste in the timber will be lessened, to say no- 
lliing f>t the advantages to comm(»rco generally by the use of a 
^^ 00(1 article instead of an indifferent one in constructions of all 
kinds. And further, there is no doubt that if its growth is in- 
croas(‘d the use of wood fuel will also bo increased. I do not 
consider that this treatise is by any means exhaustive or infallible, 
nnd 1 shall be glad to receive any information in correction of, 
or in addition to, the remarfts I have made. 

Chapter I. 

The Babul Meadows of the Sholapur Districts, their origin 
and existence, 

TAgnifed vegetation of Sholapur, — It is often stated that a 
inoro treeless country than the Sholapur Districts does not exist 
in the Bombay presidency. This is an error which arises from 
the tact that the country is one vast undulating tract of land, 
^nd were you to stand on the highest vantage ground, yet in the 
^i^ighbouring dip ther^ might be an excellent babul meadow 
not 500 yards off, and you would never see it. The points visi- 
no to the eye in tating in the landscape are only tne “ mals 
nr summits of the undulations, and these are bare indeed. There 
^*'0 many causes to account for this bareness, such as the poor- 

3 B 
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noss of the soil^ murruin and other rock of basaltic nature being 
within one-quarter of an inch of the surface. Again, these 
uplands are the shc(3p pastures of a great sheep-rearing district, 
and this is enough to justify the absence of trees, leaving out of 
the question fires and other enemies of lignified vegetation. 

I repeat tliat the plains of Sholapur are not treeless, and 
that the quantity of wood grown will comjmre favourably with 
that of any of the plain talukAs of the neighbouring Districts. 
How could wood sell at the Sholapur spinning mills at Rs. 5 
to 6 per ton, and at the Barsi mills at its. 3 to 4 per ton, and 
for loss than the labour employ('d lo fell it in the villages remote 
from large towns. It is in the di])s or la wans” that one must 
look for lignified vegetation. Those lawans are annually re- 
freshed with soil washed during tlie rains from the “mals,” 
which have not sufficient vegetation to retain any detritus or 
disiiit(‘grated i)ortions of the rock. This dt'tritus is of the rich- 
est kind, and forms tlie black soil of the Deccan. It h*av(‘S the 
mals ” little by little, but the process has been going on for 
many ages, as may bo seen by the complete absence of abrupt 
scarps. 

Origin of the Babul meadow , — But to proceed, it is then 
in these ^Mawans,” choked with the best of soiB, that babul and 
other trees are to l)e found in abundance. Let a field of this soil 
be overrun by sheep and goats (aft<‘r th(‘ crop is tjikcn ofl') in the 
month of April, when these ruminants are fed on babul seed, the 
next year a thick crop of babul seedlings will be the result. 
Lot this be protected from the teeth of the originators, and in 
two years no one will b(j able to cross it, so dense will b(3 the 
giowth. It is only in times of a famine extending over several 
years that frequent examples of what 1 have stated can be found. 
The plough soon Uvsserts its own, the ruthless hand of the shep- 
herd cuts the leading shoot of each babul to feed his h(‘rd, the 
lower branches are pulled at, eaten and destroyed by the flock. 
And what remains ? A hideous set of stumps around each 
field which live a while in spite oven of the human scarecrows 
who deprive them of every branch once a year, and these babuls 
grow up torded worm-eaten miserable creatures of the vege- 
table kingdom. 

Absence of large specimens , — I believe myself that there are 
few trees in the Deccan more picturesque and with more 
subtle outlines than a babul grown under favourable circum- 
stances. Given protection and a fair soil its dimensions are very 
respectable. In 1881 there was a babul about 40 years of age 
growing in the Gursala reserve, Pandharpur, full 80 feet high, 
with a girth of 14 feet measured breast high, a larger one than 
this was felled in the same reserve some 3 years previous to the 
above date. 

There are meadows in the Sholapur Districts which used 
to be under a quasi ” protection before the advent of the For- 
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ost Department, and in these one does find some fairly grown 
• trees, but the district generally shows very poor specimens. 
For the origin of these trees was as above described, and they 
were not allowed to be swept away for cultivation. The order 
being that the trees on these waste lands open to grazing were 

property of the Government and not to be cut. This rule 
was never rigorously, enforced, and it was solely in Kurans, 
whore sheep and other cattle could not graze (jiuring the greater 
portion of the growing season (the monsomi), owing to the 
state of the soil, that vegetation got a rest, and consequently a 
start of its enemic's, and grew in spite of them. But scarce a 
tr(^e escaped mutilation to some extent, and in 1881 there was 
not one completely sound babul tree over 7 years of ag(i in 
Sliolapur. 

Actual condition of the old Babul meadows , — These babul 
Kurans then w(T(» allowed to grow as best they could. Certain 
hk juIows escaped beyond the powers of sheep and goats, and 
look very respectable groves to the uninitiated eye ; they how- 
ever j)rtvsent the same appearance at 20 years that they did at 
15 and that they will at 30. They are formed of trees (m dtat 
Iris clalr) that run about 30 to 40 feet high, .and are every one 
unsound. The amount of wood to bo got from them varies 
between a half to a whole candy ol‘ 784 lbs., but seldom more. 
There is no deceiving oneself in entering a reserve of this na- 
ture. The trees are past maturity, or th(‘y rot more per annum 
than they grow, and should bo cleared away to give place to a 
lV(‘di and j)ropcrly proti*cted growth. And why this halt in 
growth ? I have heard it asserted that babul commence's to rot 
after it has attained 4 f(*(‘t in girth. Rather before that I think, 
('oiisidering the treatment it is exposed to. Tlie real reason of 
the halt is, the trees are stunted and rotten b(*cause they have 
h(‘(‘ii so badly treated, and not because they are 4 fe(*t in girth. 
Babul will grow to the dimeii'^ions I have mentioned above if 
only left alone and the soil be suitable. 

Future of the Babul meadow , — Such is the origin and growth 
of the babul meadow when loft to the sweet devices of Dhon- 
diba the dangar and Ragu the mahr. What the babul mefidow 
will eventually become, when regenerated and grown to matu- 
rity under strict conservation in these Districts, may still 
bo a matter of conjecture, but one conjecture is pretty cer- 
tain of being true, viz., that it will produce the maximum 
amount of sound timber that the soil is capable of, together 
with the maximum diameter possible for each tree to obtaiii, and 
given the soil good and protection perfect, the babul will be 
more than 4 feet in girth. 

CHArXEll II. 

Characteristics and uses , — The babul ( Acacia arahka) belongs 
to the great order of tho Leguminosm. 
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Locality , — It is found from the Punjab to Behar in the 
Western Peninsula, in Cciylon, in Hindustan, and again in Ara- 
bia, Egypt, Tropical Africa and in Natal. 

Soil , — In the Sholapur Districts it is found growing well 
in the deep black soils, but to the greatest advantage in the 
white sandy soils thrown up along the banks of rivers. It 
grows in a more or less stunted condition on the worst soils of 
these districts, such as the calcareous soil formed almost entirely 
of “ kankar,” and known locally as chopan jamin,” and it 
forms a scrubby bush even on the mals^ themselves. Irrespec- 
tive of the constituent (dements of the soil, I should say the 
most suitable soil for the babul is one that remains fresh even 
during the greatest droughts. Babuls exist on drier soils than 
this, but their existence is not natural, as they remain bared of 
leaves from A])ril to end of May. 

Clnnate , — The most suitable climate for the babul is of course 
tropical, and as it grow.^ so well in the Deccan, great humidity 
in the atmosphere is not essential but beneficial. As far as 
elevation above sea level is concerned, it is impossible to fix the 
maximum and minimum at which babul is to bo found in tho 
Sholapur Districts, for it is found everywhere in this vast 
plateau. 

Bark ,: — Tho bark varies from rugged and black on the trunk 
to soft and downy green on the youngest branches. 

Branches , — Tho year’s branches are very straight, but become 
torded and straggling with age. The cover is nevertheless light. 

Trunk . — The trunk of the tree has invariably the a])pearanoo 
of ‘‘ fibre-torse,” the fibres of the bark twisting round tho stem 
in a spiral. 

Leaves . — The leaves are coinjiosite, the leaflets of a delicate 
green, of ^ih to ^th of an inch in hmgth. 

Flower , — The flow(ir is glolmlar in shape of ^ inch diameter, 
and yellow and sweetly scented. 

Fruit . — The pods are coriaceous, hanging downwards, several 
in number, with 8 or 12 seeds in each. The length of the pod 
varies from 3 to (> inches by ^ to ^ inch in breadth. 

Spines , — The branches are covered with spines, which are 
extremely hard and piercing on the older branches. 

The root is a tap root, there are also minor buttress-liko 
roots which ramify in all directions close to the surface. 

Sap and ripe wood . — The sapwood is white, the ripe wood 
darkens from the exterior, where it is brown to almost black 
at the centre. There are seldom more than four annual rings 
of sapwood. The sapwood is soft and porous, the ripe is hard 
and seems to lose the porous qualities with age, owing to the 
secretion of gum in its tissues. Tho wood just above and all 
below the “ collet ” of the tree is the hardest and most prized. 

Variety of the Babul . — There is a variety of the babul cotn- 
mon in the Sholapur Districts known as tno ^^Bam Kati I 
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have never been able to ascertain, but it appears to me that it is 
an accidental variety that may spring from the seeds of the 
common babul. It is in all points, except shape and ramification, 
similar to the common babul. This tree resembles in stem and 
]’ainification the Italian poplar so common on continental road- 
sides. 

Uses of the Bahyl, — The uses of this tree are innumer* 
able. Its timber is used for making the famous Bijapur cart, 
for lintels and door posts, window frames, the panelling of light 
carriages of native manufacture, in planks for shutters, for 
ploughs, yokes, and that portion mentioned above as the most 
prized is used for oil mortars. I have never found it used for 
beams or rafters in any moderate sized dwelling, which would 
lead one to the conclusion that it has not good lasting qualities. 
JSo ranch for the ripe timber. The wood of the branches and 
imhound stems make excellent fuel. The fruit is used for feed- 
ing bheej), and forms a great source of suj)j)ort to them during 
the hot weather when grazing is not available. The bark is 
liigbly valued by the tanner and dyer. Further, this tree se- 
cretes in its sapwood the well Imown ‘ faKe ’ gum arabic, which 
is in a semi-liquid state during the months of February, March 
and April, and should a branch bo broken or a portion of tho 
stem jmnetured or injured, the gum ; but tho quantities 

in which the gum deposits are very small, and I have not dis- 
covered any means by which the collection could be made 
remunerative in Bholapur. 

Acfe. — The common babul lives to about 60 years in those 
Districts. The approach of death is easily determined by 
the extremities of tho branches drying ami bearing a squaro- 
tij)ped appearance. These branches eventually die and rotting 
infiltrate rain water to the trunk, whicli in turn rots. 

Difects^ Sfc, — Attacks hif insects, — ^Tliis tree often succumbs 
in its youth to the attack of the larvm of the various species 
of tile cari)onter bee {Xylocopa). Tho largest of these larvae, 
whicli all go by the name of “ Humany, ” is about inches 
long, nearly as thick as an ordinary man’s thumb, and may 
be black, red or even white. The larvm attacks a tree in full 
vigour, sawing tho tap root as cleanly as if the operation had 
been performed with a saw. I have, however, never seen trees 
of a greater dimension than 6 inches diameter at tho soil attack- 
ed in this way. When the tree first shows signs of disease, it is 
just possible to find and kill tho grubs, but if tho tree is dead 
they will not be found, having left, owing to the nourishment 
from the juices of the tree ceasing. The trees of 6 inches dia- 
meter and larger are generally athicked by several of the grubs, 
which also I feel confident have the power of destroying the life 
of the subject attacked, but the cause is not direct, but emanates 
from the decay caused. This insect generally may be said to kill 
outright young babuls of one or two year’s growth. 
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Another insect not unlike the common river Cadiz worm, 
only that it lives on land and not in water, attacks this tree in 
full vigour, but does it litjble harm. It strips the spines off the 
brancnes, and builds itself a hut therewith, and seems to nourish 
itself by nibbling the bark of the youngest shoots so much so that 
one is often led to believe that a young tree when covered by 
many of these worms is dying. I know of no other animal 
that attacks the cambium bark or wood of the babul as long as 
its wood remains sound. As soon as the tree becomes rotten, or 
has a rotten portion near the surface, it is attacked by innumer- 
able animals, and the carpenter bee lays its eggs in any cavity 
that presents itself, its young boring deep holes which permit 
infiltration of rain water. ^ Maunder^ asserts that the bee itself 
has powerful jaws and bores, of this I have my doubts. 

Dr\j Rot , — All other d(*f(icts in this wood may he summed 
up in the words dry rot, ” which arises from some accident 
by which the canibiiiin has been exp()S('d and continuity in 
the tissues broken, c.y., barking and lopping off a large branch, 
the end of which dries and rots, and thus carriers infection 
to the stem of the tree. I may be wrong, but I’ have never 
on all the sections of babul that I have examined, discovered 
a spontaneous defect in the tree. All flaws having been traced 
to one or other of the above sources. I am, therefore, unable 
to reconcile what I have so ol'ten heard stated, that the babul 
rots on attaining 4 lec't girth, or what must be the same thing 
a certain ago. Now I have seen trees perfectly sound over 
4 feet girth, and the girth of the tree does not d(‘pend so much 
on its age as on the soil it grows in ; moreover, if this di- 
mension was the limit aft(*r which si)outaneous decay com- 
menced, then it surely ought to commence in the centre or 
oldest portion of the tree, but I have never seen one case of this, 
all defects wen5 owing to exterior causes. 

Age and eize not the onlg vauae of decay in large and ma~ 
ture trees , — I will now proceed to give some examples of what 
I have actually seen on this head. A babul showing signs of 
maturity was felled in a departmental felling, it measured 6 feet 
girth at 5 feet from the ground. It was an exceptionally well 
protected tree, and I estimated its ago when down at 50 years. 
The stem was sawn into lengths fi feet long by the purchaser, 
and on all the sections not a sign of decay had set in. 

On another babul 7 feet in girth 1 discovered a section 
such as Fig, 1, from which it was apparent that in the fifth year 
of growth of that level, a branch had been clean lopped or the 
tree barked. From ah as base two triangles ahe and dbd were 
formed by dry-rot ” of a darker colour than the wood. The 
apex of the former triangle being at the centre of the tree, and 
the apex of the latter at the point where the bark had rejoined. 
1 noticed at ef on the vertical section a circular blur, and from 
d to g horizontally a line of light coloured tissue running 
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through those points of the annual rings, where they bent in 
conformity to tne one they covered. The wood was rotten in 
these two triangles, and could be picked out easily with a knife^ 
The disease it will b^ seen was evidently greatest wht^re, it 
had first commenced, and I noticed it was spreading upwards 
downwards more .tliafi horizontally. This was doubtlessly 
^uscd by the peculiar run of the fibres which lie end to end in 
the vertical sense, thtls offering themselves in the ascent, and 
descent of the sap more easily to decay, there being but little 
horizontal flow of fluid matter between these tissues. All the 
forms of rot had this peculiar section, the outside mark on the 
bark differing according to tho primary cause. 

I once found in the part ahd ‘instead of the darkened por- 
tion the stump of the branch that had been lopped oft* in 
years gone by. It was closed over by the annual rings and 
shut in hermetically, but too late to prevent decay, and the same 
phenomenon occurred in al)c. Again, a more conclusive case 
came under my observation where the triangle abc had not 
its apex in the centre, but would have had it after a sufficient 
amount of time. This clearly shows, I think, that rot does not 
emanate from tho centre, or oldest portion of the tree. 

I had often enquired of natives whether they could show 
me a tree where the rot emanated from tho centre, as thciy them- 
selves say tho babul rots while growing from the centre. One 
man told me lu* had a case to show me ; I found in the centre of 
the tree, true enough, a black spot about the size of the palm of 
tho hand. I picked at this black lump, and eventuallv got it out, 
it was nothing more or less than a piece of hark. And now to 
explain I Tho black spot is rej)rcsentod in Fig, 2 at a, and 
what the man considered tho centre and oldest portion of tho 
tree was nothing more than tho point of contact of ♦wo trees 
which had joined and grown into one stem. The pressure hav- 
ing caused the bark to yield on the outer phlanges of two pro- 
jecting buttresses, and the cambium of tho two trees uniting the 
portion between tho two projections got closed in, as shown in 
a somewhat exaggerahid form in Fig, 3, and far from being rotten 
it was perfectly sound. 

( To be continued,) 

PROGRESS OF FORESTRY IN INDIA.* 

Bg D. Bbandis, Ph. D., F.R.S., C.I.E. 

The long period of peace, of good and just government, which 
followed the consolidation of the British Indian Empire, the 
construction of railways and other public works, and the rapid 
increase of trade and prosperity, have contributed much to ac- 

• Written for the Journal of the Scottish Arboricultural Society. 
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colerate the dostmction of forests in India. Over largo districts 
and entire provinces the forests have been cleared to make way 
for the plough and the increasing population, and when forests 
were left, most of the accessible timber was cut and brought away 
to be used as fuel and charcoal, for shipbuilding, for railway 
sleepers, for bridges and other buildings. 

Hence it came to pass that forests, which in old days were 
regarded as a tiling to be got rid of and as an obstacle to civilisa- 
tion, attracted attention, and that the necessity of preserving 
them began to be considered. As early as 1 844, Mr. Conolly, 
then Collector of Malabar, commenced planting teiik on a largo 
scale at Nilambur, in his district, in order to provide timber when 
the forests, which were rapidly disappearing, should be exhaust- 
ed. In 1839 and 1840 the (jovernment of the Bombay Presi- 
dency issued orders to stop the cutting of teak wood on 
Government land, and in 1847 Dr. Gibson was appointed 
Conservator of Forests in Bombay. In the same year Mr. 
Colvin, Commissioner of the Tonasserim provinces, commenced 
organising a Fori'st Department at Monlmoin ; and in 1856 Dr. 
Cleghorn' was appointed the first Conservator of Forests in the 
Madras Presidency. Five years later, in 1861, Dr. f Leghorn 
- was deputed to the Punjab to examine the forests in the Western 
Tiiinalaya, and in 1866 he was selected* to officiate as Inspector- 
General of Forests. 

Th(‘ system whicli has now been accepted in the two Presi- 
dencies of Madras and Bombay and generally throughout India, 
consists in this, that from among tlie vast area of forest anti 
waste whitdi is at tlie dis})Osal of the State, certain lands are 
selected Jind demarcated, which are called lleservod Forests. 
They might liave lietm called State forests in accordance with 
the practice which obtains in those countries of Europe whore 
the develo})ment of forest maiiageiiiont has been analogous to 
what has taken place in India. The ll(^^crved Forests in India 
are 8tate forests in the siuise in which this t(*rm is used in 
Franco, Germany, Austria, Denmark, and other countries of 
Europe ; but they are not the only forest lands at the disj)osal 
of the State, and Iicikjo tliey are for the present called Reserved 
Forests. 

The administration of forests generally, and in particular the 
constitution of these Reserviul Forests and the procedure by 
which they are gradually freed from customary rights, which 
villagers and private persons liave been in the haliit of exercising 
in them, are now regulated by legislative enactments. The 
Indian Forest Act was passed in 1878, the Burma Forest Act in 

1881, and the Madras Forest Act in 1882. Other local enact- 
ments are in force in several districts and provinces where 
peculiar circumstances required special legislation. In the 
review of forest administration for the year ending March 

1882, written by Dr. Schlich, Inspector-General of I orests to 
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the Gorernment of India, the total area of Reserved Forests 
on that date is stated as follows : — 

Sq. Miles. 

In the provinces under the Government of India, 85,242 
Less second class Reserves in the Central Provinces, 16,842 


18,400 

In the Madras Presidency, ... ... ... 1,182 

Bombay „ ... ... ... 9,789 


Total, ... 29,371 


A word should be said regarding the second class reserves in 
the Central Provinces. Legally they are reserved forests like 
those of the first class ; no fresh customary rights can accrue in 
them, and no land can be alienated without the sanction of 
Government. But they have not been protected strictly, as the 
first class reserves have been, their boundaries are not clearly 
mark(3d on the ground, and they are cut up by cultivation, whicn 
has frequently been permitted in them without fixing the limits 
within which it may be carried on. Eventually a portion of 
thc'^o second class reserves will probably be given up for ciiltivar 
lion, while the remainder will bo strictly protected and added to 
the first class reserves. In the Central Provinces, as elsewhere, 
the policy followed has been, in the first instance, to concentrate 
o])erations upon limited areas ; but now, since an efiiciont staff of 
forest officers has gradually been organised, it has been found 
possible to expand operations and to take in hand larger areas. 
In the area shown as Reserved Forests are included 402 square 
miles of forests leased from Native States, chiefly in the North- 
W est Himalaya. In all provinces large additions to the reserv- 
ed area are steadily made, chiefly in the Presidency of Madras, 
where the work of forming Reserved Forests has hitherto been 
backward. 

The extent of country under British administration in India, 
not ineluding Native States, may be put down at 870,000 square 
miles, of which about 246,400 square miles, or 28 per cent., is 
cultivated, while the rest, or 623,600 square miles, is forest, 
waste and pasture land ; much of this, however, is private pro- 
perty, and the total area of forest land at the disposal of the 
^tate is not in all provinces accurately known. The Reserves it 
is intended to maintain permjinently as forest, and the remain- 
ing lands at the disposal of Government will Ido available either 
for the further extension of the State forests when such may be 
found necessary, for the formation of village forests to be manag- 
ed by the village communities for their own benefit, for pasture 
lands, or for the extension of cultivation. 

I he trees of which the Indian forests consist are entirely 
different from those common in Europe. The variety of trees is 

3 p 
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much greater ; in Great Britain there are only about 40 speciefi 
of indigenous trees, while in India they number over 2,000. 
Only in the temperate climate of the North-Western Himdaya 
is the general character of the forests similar to that in Europe, 
and there are even a few kinds which are common to both 
countries, such as the yew and the boxwood. Here are found 
forests of oaks and coniferous trees, with an admixture of maples, 
elms, hornbeam, birch and poplars ; the banks of streams are 
lined by tall alders; the shrubs and underwood consist of jvillows, 
barberries, roses, and brambles. The genera are often the same, 
but the species are almost all different, and with them are 
associated many kinds which have nothing in common with the 
trees and shrubs of Europe. In these forests the most import- 
ant tree is the deodar ( Cedrus Deodara), which forms extensive 
forests at an elevation of between 6,000 and 9,500 foot ; these 
forests are rarely pure, but the deodar is largely mixed with other 
less valuable trees, partly conifers, partly oaks, and others. The 
value of this noble tree, which under favourable conditions attains 
a height of over 200 feet, consists in the great durability of its 
timber. In the climate of India most woods are apt to decay 
and to be destroyed by insects a few years after having been cut. 
Deodar is one of the few durable woods in India, and beams of 
it have been known to last several hundred years. 

A large belt of forest stretches at the foot of the Himalaya 
from the Punjab to Assam, and the two most valuable trees in 
this forest belt are sal (Shorea robusta) and sissu (Dalhergia 
Sissoo). As in the case of deodar, their value consists mainly 
in the durability of their timber. Sal belongs to the natural 
order of Dipierocarpece, which has no representative in Europe, 
and is remarkable from the long wings on the tops of the large 
round seed. This tree is eminently gregarious, and on the 
stretches of high land between the rivers which issue from the 
hills, it forms extensive forests, almost pure, the ground under 
the old trees being generally covered with a dense mass of seed- 
lings. The sissii tree, which belongs to the natural order of the 
Furze, the*fiobinia, and the Laburnum, forms forests, partly by 
itself, partly associated with the Cutch tree ( Acacia Catechu) and 
other kinds, near the rivers and on the deposits of sand and 
shingle which extend along their banks. Sissii extends far up 
the valleys into the hills to an elevation of 3,000 feet. The tim- 
ber, which takes a fine polish, has not the great hardness of sal 
and works better ; it is used largely for furniture and carriage- 
building. Exteniive plantations of sissii have been formed, 
chiefly in the Punjab, and the establishment of a good system 
of rearing sissii on a large scale, and at a moderate cost, is due 
mainly to Mr, B. Ribbentrop, the Conservator of Forests in th^ 
province. Acacia Catechu is not, like sissii, limited to the si^ 
Himalayan forests, but is also found in Burma and other pans 
of tropical India ; its dark red heartwood is extremely durable, 
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and is prized for pestles of oil mills, for rafters and house posts. 
But the most valuable product of the tree is Cutch or Catechu, 
an excellent tanning material, which is extracted by simmering 
chips of the heartwood in water, and boiling down the red fluid 
into a hard shining black mass — ^the Catechu of commerce. 

* In the moist climate of Assam, where the sal tree attains its 
eastern limit, the India-rubber tree {Ficus elastica) is found in 
the dense evergreen forests at the foot and in the valleys of the 
Himalaya and of the Naga Hills, which bound the Assam valley 
on the south. This is a huge evergreen tree of the fig tribe, with 
thick leathery shining leaves, which sends numerous aerial roots 
down to the ground from its branches. The white milk which 
exudes from cuts made in the stem and roots is collected and 
dried, and forms the caoutchouc which is exported from Calcutta. 
The tree is found chiefly outside British territory in the hills 
which surround the Assam valley, and which extend from the 
head of that valley north towards Arrakan, as well as in Native 
Burma, north of Bhamo. The export of this article from India 
in 1881-82 amounted to 10,680 cwt., valued at £108,843 ; but 
owing to the reckless treatment of the trees in tapping, this 
supply, which mainly comes from beyond the frontier, must 
eventually diminish, and hence it became necessary to establish 
plantations. In Assam 1,000 acres are now stocked with Ficus 
elastica^ some of the trees being nearly ten years old, and those 
ill the older portions being from 30 to 40 feet high. The success 
of these important operations is chiefly due to the skill and 
perseverance of Mr. Gustav Mann, the Conservator of Forests 
in Assam. The caoutchouc plantations are being steadily ex- 
tended. 

Sandalwood {Santalum aUbum) is a small evergreen tree, with 
elegant hanging branches and black berries, the heartwood of 
which is valuable on account of its strong scent. It is used as 
incense and for carving, and is lately exported, chiefly to China. 
The native State of Mysore in South India is its chief habitat, 
but it is also found in the adjoining districts of the Madras 
Presidency, in Coorg, and in North Canara. 

Of all Indian forest trees the most important is the teak 
{Teciona graTidis')^ a deciduous tree of the natural order of Ver^ 
henacecBy to which Vitex and Verherui belong, with large rough 
leaves, often 3 feet long. This tree is found associated with bam- 
boos and a great variety of other trees, most of which have no, 
or very little, market value. Pure natural teak forests are rare, 
but they are sometimes found on dry and poor soil. In the 
island of Java teak is described as a more gregarious tree than 
it is in India ; but the home of teak is in the moister regions 
of tropical India, and the most extensive teak-producing for- 
ests are in the Trans-Gangetic Peninsula, in Burma, and oiam. 
In Central India and on the Irrawadi river it extends to 
north latitude 26®. 
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It may justly be said that teak is amone woods what gold is 
among metals, — it is not only exceedingly durable, but it works 
well, takes a fine polish, does not split or warp, and is neither 
very hard nor very heavy. The only timber, which might in 
some respects take a higher rank, is mahogany. Indian teak is 
more prized than any other timber, and it forms an important 
article of export from Burma to Europe and America ; but the 
only ports where teak is now shipped in large quantities are 
Bangoon and Moulmein in Burma, and Bankok in Siam. Its 
price is exceedingly high at the present time, — as much as £15 
to £16 the load of 50 cubic feet in the London market. 

The following figures, which show the imports from all 
sources, foreign and British, into the ports of Rangoon and 
Moulmein, as well as the exports from these ports, all in loads 
or tons of 50 cubic feet, will give some idea of the great increase 
in the consumption of this timber since 1856. The figures are 
annual means for periods of eight, five, and three years : — 

Mean Annual 

Periods. Imports. Exports. 

Tons. Tons. 

8 Years, 1856-57 to 1863-64, ... 85,000 77,000 

5 „ 1864-65 to 1868-69, ... 113,000 108,000 

5 „ 1869-70 to 1873-74, ... 133,000 98,000 

5 „ 1874-75 to 1878-79, ... 227,000 135,000 

3 „ 1879-80 to 1880-81, ... 169,000 135,000 

During the List three years the mean annual yield of the 
Government forests in British Burma was 24,000 tons, and the 
imports from beyond the frontier amounted to 145,000 tons. 
But the forests beyond the frontier are worked, without any 
regard to their maintenance, and it is impossible that they can 
much longer continue to yield the same quantities as hitherto. 
On the other hand the yield of the Government forests may be 
expected to increase considerably, and the aim is to increase the 
proportion of teak in these forests by protection and planting to 
such an extent as to enable them to yield annually and perma- 
nently a quantity equivalent to the timber at present imported 
into Rangoon and Moulmein. There are not many places where 
teak is found outside India and the Trans-Ghingotic Peninsula ; 
but the Burma ports and Bankok have not altogether the mono- 
poly of this valuable timber. The teak forests of Java are 
reported to have an area of 2,280 square miles ; they are under 
regular management by a Government Forest Department, and 
during the fifteen years from 1865 to 1880, 24,700 acres have 
been jglanted up. The natural teak (Djati) forests of that island, 
of which a graphic description is given in Jun^huhn’s excellent 
work on Java, are situated in the eastern or drier portion of the 
island, and, like the Indian teak forests, they were formerly 
overrun by the annual forest fires of the dry se^rson* The stature 
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of the trees in the Java forests is described as small, only 50 to 
60 feet on an average ; while in Burma and near the Western 
Ghats the teak attains 100 feet and often more. Protection 
against fire will probably have the same beneficial effect in Java 
a| in India, and the forests of that island may eventually be ex- 
plcted to contribute their share to the teak required by the 
world’s trade. 

There is a class of plants which gives a peculiar character to 
most Indian forests, and this is me bamboo. They are tall 
arborescent grasses, generally growing in dense clumps, consists 
ing of numerous slender stems, often 60 feet high and more. 
The stems are hollow, light, and very strong, and they famish 
most valuable material for building ; but they are also used to 
make baskets and mats, and the walls, floors, and even the 
roofs of houses arc often made of stout bamboo matting. The 
demand for bamboos is very large, many millions being annually 
floated down from the Burma forests, and they are exported from 
most of the larger forest districts in India. Only in some 
r(*niote districts are the bamboos as yet without value. A pro- 
ject was started a few years ago to use the fresh shoots of the 
bamboo for the manufacture of paj)€r, and extensive concessions 
were made by Government to the promoters of this project. 
Excellent paper from bamboo is made in China, and there seems 
no doubt that fresh bamboo shoots yield one of the most valuable 
of paper stuffs. But in most districts the stems fetch much 
more when mature than the paper maker could afford to pay for 
the fresh shoots, and in those remote districts where bamboos 
have as yet no value, the unhealthiness of the forests, the 
scarcity of labour, and other difficulties are in the way of this 
undertaking. 

Besides the trees indigenous to India, much has been done to 
introduce trees from other countries, and in some instances they 
have succeeded remarkably well. 

Of the trees of Northern Europe or of North America, none 
have been raised on a largo scale, the climate being totally dif- 
ferent. The olive, the sweet chestnut, the carob (^Ceratonia 
siligiia), and some other trees of South Europe, have been in- 
troduced into Northern India, and of these the sweet chestnut 
promises to thrive well in some portions of the North-West 
Himalaya. The mahogany tree was brought from the West 
Indies about ninety years ago, and there are a number of large 
trees in gardens near Calcutta, which produce timber equal to 
that of me American tree. Great exertions have been made to 
grow this tree on a large scale in forests, but the success has, 
with few exce{>tions, been indifferent ; in Pegu, however, there 
seems some prospect of the mahogany succeeding as a forest 
tree. An introduction from tropical America, me rain^ tree 
{PUh^colohivm Saman), whose timber has no value, but which is 
remarkable on account of its extremely rapid growth, has sue- 
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oeeded wonderfully well in most of the moister districts of 
tropical India. Attempts have been made with great persever- 
ance, and at considerable expense, to introduce several of the 
tropical American trees which yield Caoutchouc, and one of 
these, the Ceara rubber (Manihot Glaziovii), has been found to 
grow freely in the moister districts of tropical India. 

The paper mulberry of Japan {Broibssonetia pap^rifera), which 
yields also the tapa cloth of the South Sea islands, is now culti- 
vated in Assam and Burma, and promises to be an important 
introduction. In Japan, this tree is grown as coppice, in the 
same way as osier bods in England ; and, if the experiments 
continue successful, its fibre may become a valuable forest pro- 
duct in India. 

The most remarkable instance of a foreign tree is the Austral- 
ian blue gum (Emalyptus globulus) on the Nilgiris. Of this, 
as well as of two species of acacia, viz,, A. dealbata the wattle, 
and A. Melanoxylon the black wood, forests have been raised, 
and around the stations on the hills these trees are now so 
numerous that they give a peculiar character to the landscape. 
The blue gum was first introduced in 1843, and there are trees 
at Ootacamund now thirty years old, over 13 feet in girth, and 
over 110 feet high. When young the tree shoots up with great 
rapidity, and under favourable circumstances trees ten years old 
are 80 feet high, with a girth of from 2 to 3 feet. After that age 
the growth in height is less — only about 2 feet a year, but they 
add greatly to their girth. 1,230 acres on the Nilgiris, on that 
portion of the plateau which is occupied by native villages and 
by European planters, have been planted by Government with 
the blue gum and acacia. The indigenous woods have here 
been largmy cleared : those which remain are not very extensive, 
and the indigenous trees have an exceedingly slow rate of 
growth, so that the introduction of these fast-growing Austral- 
ian trees has been most useful for the supply of timber and fuel. 
In order to ascertain exactly the rate of wood production per 
acre, valuation surveys were made in the summer of 1882 by Mr. 
D. E. Hutchins, then Assistant Conservator of Forests in My- 
sore. with the result, that in the plantations ton years old the 
fitocK standing on one acre measured 6,800, and in a plantation 
nineteen years old, 9,000 cubic feet of solid wood. The mean 
annual production pf wood in these blue gum plantations, there- 
fore, has up to date been at the rate of about ten tons, or 500 
cubic feet of solid wood, per acre, which is more than five times 
the quantity produced by high timber forests in Europe. The 
acacias grow less rapidly, and they produce only about half the 
mean annual quantity per acre, but still they do much better 
than any of the indigenous woods. 

The successful introduction of the larch and the Austrian and 
Corsican pines intoGreat Britain, and of many North American 
trees into Europe, justify the expectation that forests of a few 
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foreign species may be raised in India ; bnt even these brief re- 
marks will serve to show that in India trees may succeed well in 
gardens, and yet not answer when grown on a large scale in 
mrests. 

Forest management in India has commenced to yield a steady 
growing annual revenue to the State. This revetiue might 
be much larger if the forests were not managed with the chief 
object of improving their condition ; hitherto cuttings have been 
restricted, and attention has been chiefly devoted to the forma- 
tion and improvement of these Government domains. In the 
provinces immediately under the Government of India, the 
forests yielded in 1881-82 a revenue of £631,500, while the 
charges amounted to £393,000. Of this outlay £290,000 was 
expended upon cutting and carriage of timber and other mat- 
ters connected with the collection of revenue ; while on the 
formation, protection and improvement of the forests the outlay 
was £103,000. But the revenue is increasing steadily, and 
may be expected to reach a veiy large figure. In 1864 the first 
attempt was made to put together the financial results of forest 
administration in the difierent provinces, and the progress which 
has been made since that time will be seen by comparing the 
average annual figures of the five years commencing with 1864- 
65, with the figures for 1881-82 and 1882-83. These figures in- 
clude receipts and charges of the provinces immediatdy under 
the Government of India, as well as of the Presidencies of 
Madras and Bombay.* 

1864.6S to 1868-69. 1881-82. 1882-88. 

Average per Year. 

Bevenue, ... £360,000 £870,000 £950,000 

Expenditure, ... 220,000 550,000 600,000 


Surplus, ... £140,000 £320,000 £350,000 

By way of comparison, the average receipts and charges of 
the State forests in France and Prussia will here be stated. The 
figures for France are taken from the “ Annuaire des eaux et 
Forets ” for 1884, and it should bo noted that the receipts are 
those for 1880, while area and charges relate to 1884. The 
figures for Prussia are taken from the “ Forst und Jagd Kalen- 
der ” for 1884, and all relate to 1883-84, In both countries the 
State forest officers have also the general control of a large area 
of communal forests. The receipts include only cash receipts, 
and not the value of wood and other forest produce given 
gratuitously to right-holders and others. Outlay of capitm and 
extraordinary charges, such as those for the construction of 
roads and bnildings, the planting up of large areas of waste, 
and the ^orations for restoring the forest growth on low moun- 
tains in France, are included in the current expenditure of ihe 


* The Forest Rerenne for the throe Presidencies in 1863-84 has been £1,040,000. 
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and this 1$ also the practice in India. The fibres for 
Franceldo norincludo those relating to the forests in ^geria. 


Area in square miles, 
„ in hectares, 

Revenue, 
Expenditure, ... 


‘ Fbancb. 

3,876 

1 , 003,948 

£ 1 , 405,104 

641,508 


Prussia. 

10,246 

2 , 653,913 

£ 2 , 618,570 

1 , 625,725 


Surplus, 


£ 763,596 £ 992,845 


Both in France and Prussia the gross and net revenue per 
square mile is much larger than in India. A comparison of the 
rates per square mile would be without meaning, as part of the 
Indian forest revenue is derived from areas outside the Reserved 
Forests, while for France and Prussia the figures only represent 
the revenue of the State Forests. In these countries regular 
and systematic forest management has existed for several cen- 
turies, and the result may be seen in well-stocked forests, with 
a regular gradation of ages, which yield large annual crops of 
timber and other forest produce. In India the first real attempt 
to introduce systematic forest management is barely 30 years 
old. 

But though the working of tho Indian forests is as yet in its 
infancy, the principles followed are the same as those upon 
which the State Forests of France and Prussia are worked, the 
chief aim being steadily to inpr.ove their condition, and never to 
cut more than the annual production by natural or artificial 
means will justify. Forest management, which aims at these 
objects, requires the following measures as essential conditions 
of success. Mrsty effective protection ; second, a good system 
to secure the regeneration of tho forest, either naturally by self- 
sown seedlings or copi)iee shoots, or artificially by planting, 
sowing, and other cultural operations ; third, good lines of com- 
munication to facilitate protection, the working of the forest, 
and the export of produce ; and fourth, well considered and 
methodically arranged plans of working. 

In the matter of protection, great success has been achieved, 
and the beneficial effects manifest themselves in the improved 
condition of the forests. One of the main points gained has 
been that over large areas it has been possible to put a stop to 
the annual forest fires. As is well known, one of tne peculiar- 
ities of the Indian climate is that in most parts of the country 
the year is divided into a dry and a w'et season. During the 
dry season, which never lasts less than five rtnantheij but general- 
ly much longer, the grass and herbs, the leaves, tw^, and 
rootlets on the ground get so exceedingly dried up, that a spark 
is sufficient to set largo tracts on fire. Only the dense ever- 
green forests of the Himalaya and of tho moistest regions of 
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India are safe from these fires ; but in the deciduous forests 
which prevail in the plains and on the lower hills, the fires of 
the dry season are an annually recurring event. They are 
lighted by the hunter to clear tne ground ; by the herdsmen, 
burn the old grass in order to get fresh herbage for their 
rfvttle ; by the hill tribes, who raise their crops of rice or millet 
in the ashes of the forest, which they cut and burn ; or they 
originate through the carelessness of travellers. The injury 
done by these fires to the forests is incalculable ; trees are killed 
or hopelessly injured ; seed and seedlings are destroyed whole- 
sale ; and the ground is hardened and impoverished. In the 
provinces under the Government of India, 4,283 square miles 
out of 18,400 were effectually protected in 1881-82. In some 
provinces a much larger proportion was reported to have been 
saved ; thus, in the Central Provinces, one-half of the first class 
reserves was without fires in 1881-82, and in Berar two-thirds. 
When the idea was first started it was denounced as Utopian, 
and the attempt to put a stop to the annual jungle fires was re- 
garded as a hopeless undertaking. Success was only achieved 
through indomitable perseverance, and at the cost of great per- 
sonal exertion and exposure during the hottest part of the ^ear. 
In the Central Provinces success in this respect has been chiefly 
due to the energy and perseverance of Colonel G. F. Pearson, 
who was appointed Conservator in 1863, and of Colonel Doveton, 
who succeeded him in 1868. 

The reward has been a wonderful change in the condition of 
the forests. Before protection commenced they were often 
nothing but a thin and open scrub, with here and there a few 
trees ^ich had managed to grow in spite of the tires. Year 
after year, as tire protection continued, this oi)en scrub was 
replaced by a dense growth of trees, bamboos and shrubs, and 
the large blanks, formerly covered with high grass, gradually 
got stodsed with self-sown seedlings and coppice shoots. The 
task of continuously protecting those forests against the annual 
tires would be hopeless, if the grass, generally the chief source 
of danger, were not killed out by the dense cover of the forest, 
which nas gradually become stocked. So far the improved 
condition of the growing stock. The improvement of the soil 
is equally important ; but here a remarkable fact should be 
mentioned. Black moist vegetable mould, such as covers the 
ground in beech and other forests in Europe, has not yet been 
observed in the Indian tiro-protected forests ; and it should be 
added that such black vegetable mould is not found as a rule in 
the evergreen forests of tropical India, through which the annual 
fires do not pass. ^ In the deciduous tropical and subtropical 
forests which are protected against fire, leaves and twigs crum- 
ble into dust during the dry season ; the surface of the soil is 
4ark coloured, but, as far as experience up to the present time 
gone, no kyer of moist vegetable momd is formed. 

3 o 
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Fire protection benefits the less valuable kinds equally with 
those species which are valuable. Planting and other cultural 
operations are therefore necessary, not only in order to stock 
blanks, bare plains or hillsides, with trees, but also to increase 
the proportion of the more valuable species in the forests. For 
this is a peculiarity of forestry in most parts of India, that those 
trees the timber of which is marketable are often mixed with 
other kinds for which there is no demand. Thus, in what are 
called the teak forests of British Burma the teak tree forms a 
small proportion of the forests, less than 10 per cent., and hence 
it is of the utmost importance to plant teak and otherwise to 
favour the growth of this tree at the expense of the other less 
valuable kinds. From a late report on the Burma forests, it 
appears that up to the 31st March, 1883, 11,221 acres had been 
planted with teak. This, obviously, is only a small commence- 
ment, and teak must be planted on a much larger scale in 
Burma in order to place the forests in a position to yield even- 
tually the large supply which it is hoped they will furnish. The 
difficulty hitherto has been that those tracts where the teak 
grows best are extremely feverish, and that labour is scarce and 
expensive. Several plans have been tried, but that which seems 
likely to lead to the best results is to induce the Karens, who 
inhabit these forests, to plant teak in their hill clearings (Toun- 
^as), where they raise a crop of rice, with vegetables and a 
little cotton, in the forest which they have cut down and burnt. 
While the crop is on the ground, the teak remains small, but 
grows rapidly afterwards. Colonel Seaton, Conservator of For- 
ests in the Tenasserim division of British Burma, has the great 
merit of having succeeded, in 1868, in starting this system, 
which had been first suggested in 1856, The bamboos, which 
form extensive forests in the teak region, mostly flower gregar- 
iously all at once over large tracts, and after ripening their seed 
they die ; the stems of the bamboo fall, and the ground is 
covered with a dense mass of dry stems lying across each other. 
Attempts have been made during the last few years to bum and 
clear these areas and plant teak, and it is possible that this also 
may eventually be developed into a good system. 

( To he continued.) 


FORESTRY IN JAPAN. 

Being unable to spare time to write a full account of the 
International Forestry Exhibition just at present, I only send a 
short description of the Japanese Department, which I hope 
will prove interesting. This department struck me at once as 
being the one of most interest to us. The Japanese are coin^ 
mencing scientific forest conservancy much as we are, but they 
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are even fresher to the work, and I must say that in my 
opinion they are not lagging behind. The Japanese Commit 
sioners were most courteous and gave me some details. The 
nucleus of the Department studied Forestry in Germany, and 
have now returned and started a Forest School in Japan. Un- 
i^riunately the head of the Forest Department (one of the 
Commissioners) can speak only Japanese, and it was difficult 
to obtain much information through an interpreter, especially 
as their modes of valuation are apparently peculiar. For in- 
stance, I was struck with the great number of workmen evi- 
dently employed on each work, and the liberal way in which 
work was carried on. I found contrary to my expectation that 
the cost of ordinary labour ruled rather higher than in Borabav, 
or say 6 annas a day, while skilled labourers, such as sawyer^s, 
Ac., earned about Re. 1. The Crypt omeria japon.ica seems to 
be the great tree, and trees of 20 feet circumference were men- 
tioned as common, and yet in reckoning up the profits the value 
of ‘ a tree on foot ’ was mentiomd as one franc. I had great 
difficulty in explaining the difference between superior and sub- 
ordinate staff, and am not sure that I really made myself under- 
stood, but the following figures were extracted for ine from the 
administration report for 1880 : — 

Total Saperior Staff, 320. Area of average charge 40 sq.m. 

Total Subordinate Staff, 1,700. „ „ 12 sq.m. 

But I was informed that this staff had been very much aug- 
mented during the past four years. 

Among the exhibits I noted the following : — 

A series of paintings of forest works. These are most in- 
teresting, and (thou^ drawn in the perspective or rather 
want of perspective so familiar in Chinese pictures) give a 
capital idea of tree felling, timber slides, timber floating, sluices, 
weirs, &c. The trees represented are all of large size. Tempo- 
rary beds are built on to which the trunks are made to fall (the 
tops and branchei being first removed) by means of windlasses, 
and similar caro to prevent damage is apparent everywhere in 
the slides and floating operations. I noticed one picture of felling 
by fire, but could not quite realize the details. It was an 
enormous tree, and apparently holes had been made through with 
the axe to cause a draft. All large wood is apparently squared 
on the spot before export. A series of models of weirs, sluices, 
slides, &c., are also very interesting. They are all constructed 
of materials found on the spot, i.e., logs, creepers, bamboos, &c., 
and cages filled with stones are used as buttresses. 

One model labelled “ Weir at Awomari ” shows particular in- 
genuity. It is evidently meant to obtain a head of water bn a 
small stream, and so to produce an artificial freshet. The whole 
dam is of the roughest materials, and could he constructed with 
only an axe, and yet is evidently thoroughly efficient. The 
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gates closing the sluice are composed of planks, each one moored 
to the dam at the side of the sluice, and supported (against the 
current) in the centre by a vertical log, which is moored at top 
and kept in place at bottom by the end of a sapling in a socket. 
Above the sapling is put into or behind a ‘ catch,’ made out of 
a forked stick, and a rope carried from the upper extremity of 
the sapling to the shore is the means by which the sluice can 
be thrown open. The whole idea seems to have been borrowed 
from a mouse trap. 

There is a fair collection of implements and tools, including 
timber stamps, hammers, chisels, axes, hoes, spades, shovels, 
billhooks, saws, &c., &c. Some of these are of European and 
some of Native shapes, but all of Native make. The saws alone 
seem worthy of special remark. Thejr are all one-handed and 
shaped thus, even the coarsest, having nearly 1 inch teeth, 
. were maue thus. To me 

i im ~ ^ they seemed inferior to 

double-handed saws. 

Jo The triangular shape 
which is necessary (both 
push being from 
the same end) to give 
strength and prevent the saw crippling must greatly increase 
the friction, and with the continuous labour must be a severe 
strain on the workman. However one of the Commissioners 
assured me that a good sawyer will easily cyt out 180 to 200 
square feet of planking with this instrument in the day, and 
thereby earn 2 francs. No other is used. I noted also a com- 
pass, and what is described as a sextant (apparently a dendrome- 
ter or kind of clinometer) in brass of Native manuiacture. This 
instrument the (Commissioner said had been used in its present 
form ever since Japan existed, A chart giving the following 
information most quaintly by colored proportional scales : — 

I. 

chos. 

Area of the whole empire, •• .. 38,563,716 

viz., chos. 

Honshin, •• •• •• 22,846,603 

Shikoku, •• •• 1,837,344 

£Linehiii, •• •• 4,158,464 

Okinawa, •• •• •• 244,026 

Hokkaido, 9,477,279 38,563,716 

II. 

Forest area exclusive of the island of Okinawa and Hokkaido-^ 

choi. 

Government, 5,259,182 

FrivatCi •• •« •• 6|607,443 
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III. 


Forest area in Honshin (main island) — 

CbOB. 

Government, •• •• •• •• 4,526,803 

Private, •• •• •• •• •• 5,466,218 

IV. 

Forest area in Shikoku — 

chos. 

Government, 358,881 

Private, •• •• •• .. .. 817,819 

V. 

Forest area in Kinshin — 


chos. 


Government, 


• • 

874,017 

Private, • . 

• • • • 

a • 

S^,905 

Forest per head — 
Whole Empire, .. 

VI, 

• • • • 

• • 

Tans 

8*25 

Honshin, • • 

• • • • 

• • 

3*525 

Shikoku, • • 

• • • • 

a • 

4*4 

Kinshin, • « 

• • • • 

9 • 

1*32 

One “ cho ”, • • 

• • • • 

m m 

= 2*4567 acres. 

One “ tan ”, • • 

• • • • 

% • 

= 0*24507 „ 


A chart showing the distribution of forests arbitrarily divided 
into five different regions represented from the sea-level up- 
wards by the following species ; — 

1. Ficus WigfUianaj 

2. Pin us Thunhergiiy 

3. Fagus sylvatica^ 

4. Ahies Veltchiif 

5. Finns Cefn\bra^ 

bearing subsidiary charts as follows : — 

I. — -Paintings of each of the above five trees, with leaves, 
flower and fruit of each on a larger scale. 

II. — An ingenious table of maximum and minimum eleva- 
tions of each of these five regions in each of the 44 provinces 
of the empire; thus showing at a glance the correspondence 
between the variations in altitude and latitude. 

III. — A small scale map of the empire showing demarcated 
and undemarcated areas. 

IV. — A horizontal projection of the main chart. 

V. — -A list of 199 trees as distributed in the above five re- 
gions, and a list of 117 shrubs found in the empire, with verna- 
cular and botanical names. 

A fine collection of fruits in spirits, seeds in test-tubes, &c., 
canned ” mushrooms, edible fungi, &c., vegetable wax camphor 
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and similar products in stoppered glass jars, cigarettes of Sterculia 
platanifolia^ and so forth ; a very complete ejection, and neatly 
got np. 

A good class of turnery, cooperage, &c., consisting of bar- 
rels, milk pails, wash tubs, &c., of the familiar European pat- 
terns, the barrels hooped with platted bamboos and withes, the 
perfect accuracy of tne jointing being specially noteworthy ; 
also solid wooden bowls ranging from 3 inches to 8 feet dia- 
meter, spoons, forks, ladles, &c., from the most barbarous shapes 
to the well-known fiddle ” pattern, tooth-brushes similar to 
those used by the natives in India, but superior in finish, with 
“ tongue scraper” combined. Tooth-picks in neat bundles with 
paper wrappers, lucifer matches made in perfect imitation of 
the cheap Swedish kinds with blue boxes, red labels, dirty green 
wrapper complete, the label even bearing the inscription ‘‘ Sa- 
kernets Tandstickor.” Models of charcoal kilns, one kucha in 
earth, the other pucka built of stone, and some twenty speci- 
mens of excellent charcoal of various woods. 

The collection of fibres is small, but well selected. The fibres 
are shown raw, and worked up into foot-mats, coarse sacking, 
rope, and fuses, the two most important seem to be Sterculia 
tanifolia and a Tilia, 

]6amboo and its uses are well shown, specimens of some 30 or 
40 species are exhibited, the manufactured articles are similar to 
those of India, and show that great attention is paid to the mi- 
nutest details. 

A splendid collection of 270 kinds of timber — the specimens 
are in slabs cut uniformly 3 inches thick by 3 feet long through 
the centre of the tree, tne bark being left on the edges ; each 
specimen is accompanied by a description giving — 

(1) . Native and botanical name, 

(2) . Description of tree, habitat, &c., 

(3) . Average height and girth at 50 years and at ma- 

turity, 

(4\ Method of propagation, 

(5) . Quality andf description of wood, 

(6) . Uses of timber, 

and in most cases by dried specimens of leaf, flower and fruit, 
and in others the same hand-painted, all in glazed frames. 

Also a fragmentary collection of some twenty specimens, ex- 
hibited by a private individual, of tablets of various woods 
framed with branch-wood to show bark, and hand-painted show- 
ingthe leaf flower <ind fruit of parent tree. 

^e Japanese as a rule cube their timber immediately it is 
felled, and float it at once to the sea, where it is stored in tanks 
filled with equal parts of salt and fresh water until required for 
use. This is said to preserve the timber from decaying. 

The Commissioner assured me however, that the specimens 
exhibited were cut from the green tree, land exported without 
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undergoing any special seasoning process. Of the result there 
can be no two oninions, the admirable condition of the speci- 
mens is most striKing, scarcely a crack being visible in the whole 
270. 

|There is also a most interesting collection of 40 specimens of 
ii^es ranging from 3 feet to 15 feet in height, with root and 
branches complete, and between four and five years of age. 
These are all of various European kinds grown from imported 
seed, and illustrate the progress made in acclimatization work, 

Thirty framed photograpns are also shown to illustrate the 
methods employed to arrest the denudation of bare hill sides 
])y means of fascine works, pucka dams, &c., &c. Though un- 
fortunately the photographs are so hung as to prevent a close 
examination, yet enough can be seen to show that apparently 
no expense or labor is spared in this department. 

I have been obliged to pass over a large number of exhibits 
out of regard for your space, but believe I have enumerated the 
most interesting and noteworthy. I feel sure that you and all 
your readers win agree with me, from even this meagre account, 
that Japan has shown a spirit of enterprize worthy of our ad- 
miration. Personally I have been much struck by the clever 
way in which the J^anese have adopted and adapted all and 
just those ideas of European scientific forestry best suited to 
their climate and conditions. 

Furlough. 


THE GOVERNOR OF MADRAS ON FOREST CON- 
SERVANCY. 

“ The third and the last thing we respectfnily renture to invite your 
Excellency’s attention to, is the hardship caused to the ryots and 
inhabitants of the up Ghaut Taluq by the introduction of forest 
conservancy. The ways in which this system has affected our con- 
dition are too many to be folly enumerated now. It has thoroughly 
affected our live stock, which mainly constitutes our wealth. Our 
cattle have always been used to free and unrestrained grazing in the 
forest. Now that they are prohibited from entering the reserves, this 
mere restraint has tended to the death of large numbers. Until they 
become inured to the system of being tied up at one place, and fed 
there, even snpposing that it were possible to do so, we must be losing 
our cattle in large numbers. The next difiBculty is that of preventing 
these irrational beings from trespassing on the reserves. This, in fact, 
takes away a good deal of our time. The third difficulty is how to 
get fodder for these at home, and so on. It is a known thing that we 
generally take our meals, not in dishes and oups, but on leaves. In 
this country we depended on the leaves in tho forests, and now this 
thing of our daily wants having been reserved, every soul is in a sad 
plight, when he goes to his meals. He does not see where to find 
leaves. It is no exaggeration to say that leaves for taking meals are 
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here being brought f^om the forests in such large quantities every 
day, that many poor old men and women, too old to do any hard work| 
used to go to forests to fetch some leaves for sale, and could thus 
pull on with their leaves. Now the conservancy system has deprived 
them of their means of livelihood, and the bulk of the poor inhabi- 
tants of one of their daily necessaries of life. We have laid some of 
our grievances, even of our pastoral and cottage life, so to speak, and 
trust that Your Excellency will graciously take these things into 
benign consideration and remedy the evil. We respectfully beg to 
conclude with an expression of our heartfelt thanks to your Excellency 
for the opportunity thus given us of submitting the sorrows of our 
heart directly to our Sovereign, as your Excellency is.’’ 

** Lastly, you speak about the forests. Well, gentlemen, I am 
sure the more intelligent of you do not imagine that all the dreadful 
things you speak of, are going to happen. Certain pieces of forest 
or jungle are in course of being turned into “ Eeserved Forest, ” after 
full inquiry into and safe-guarding of all your rights. The simple 
fact of the matter is that things had come to such a pass, that if 
Gk>Vernment had not stepped in, and said that certain forest must be 
looked after, and managed on a reasonable system, you would very 
soon have had no leaves, and no wood, and no grass. Things were 
going to rack and ruin, as fast as they could. 1 have been travelling 
for the last week or two, chiefly with a view to examine the forests, 
and to see what is being done about them, and 1 can assure you that 1 
do not think we have stepped in an hour too soon. Utter destruction 
would very soon have stared all cattle owners in the face, and many 
other evil consequences would have arisen. Then, and very properly 
you would have turned on the Government, and asked why such 
wanton and wicked waste wa^ permitted ? To that question the 
Government could have given no answer. You will have plenty of 
wood land left to you where you can hack and hew to your heart’s 
content, but the time will come (when unreserved forest has disappear- 
ed) that you will bless those who saved you from yourselves, and be 
uncommonly glad that the Government reserved certain portions of 
the forest from the general destruction to give you and your children 
fuel, and leaves and grass for your cattle, and a hundred other good 
things irbich, if we bad allowed events to take their own course, wpnld 
have been lost irretrievably. ” 

The above extracts from an address to Mr. Grant Duff at 
Palmaver and his reply, shows the great interest taken by the 
Governor of Madras in forest work in that Presidency. The 
complaints made by the people of Palmavcir, in the North Arcot 
District, were mostly due to a misapprehension of facts. The 
proposed Reserved Forests are still under settlement, and a 
most careful enquiry into rights, especially rights of grazing, 
is in progress, though even with a vast amount <rf proclaination 
it is difficult to persuade people who have claims, to make 
them properly and get them properly enquired into. 

The question of leaves for plates referred to is one which 
should properly have been made to the Collector, who will pro- 
bably settm the matter himself. The leaves are those of the 
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* Hodnm, * the Butea frondasa^ and their collection is certainly 
not likdy to do much harm even in the most strictly gnai^ed 
reserves. 

It is mnch to be regretted, in the interests of Forest Oonser- 
that the Collector, Mr. A. J. Stuart, who has done so 
ftiuch for forestry, and taken such interest in the work of the 
Department, is shortly to retire. There are not many Civil oflS,- 
cers in Madras who have done so much for forestry as Mr. 
Stuart, and all we can say is that we hope his successor will bo 
as good a forester as himself. 

The Governor has lately visited several of the forests and 
plantations in the Cuddapah and North Aroot Districts, and has, 
we understand, been much interested by what he saw. He has 
seen the Bed Sanders in its native wilds and in plantation, the 
evergreen forests of the Pallampet valley, the rooky but still 
fairlv well clad slopes of Horsleykonda, and the scrub jungles 
of toe plateau of Madanapalle and Palmavdr. 

He has now gone to see the Forest Reserves of the Ptdney 
hills, and in September intends to visit the teak forests of the 
Anamahis. 


BEES IN THE PUNJAB. 

At the Calcutta International Exhibition were exhibited speci- 
mens of the bees and honey of several districts in the Punjab, 
and the original district reports which accompanied the speci- 
mens have now been published by the Revenue and Agriculture 
Department of the Government of India. The bees exhibited 
were from Murree, Rawalpindi, Hazara, Multan and Bashahr. 
In Murree and Hasara bee keeping is largely practised by 
native villagers^ The hive is a hollow cylinder of clay, varying 
from 8 to 20,mche8 in diameter, and proportionate in length to 
the thickness of the wall of the house in which the hive is to be 
kept. The hive is built into the wall, the outer end being closed 
up with exception of a small entrance hole, and the inner end 
being^ ooverea with a screen of clay and mattinj^ or board. The 
hive is prepared in April, and either a swarm is procured and 
shut up in it for a few days, or else the mouth is smeared with 
honey, gdrh, or bhang, by which a wild swarm is soon attracted, 
^e comb is constructed in the course of 15 or 20 days, and in 
it the young bees are reared, becoming full grown in May, when 
they swarm off elsewhere, leaving the old bees in possession. 
These now begin to fill the combs with honey, a process which 
is completed by October or November, and finely, the honey is 
removed after opening the inner end of the hive and stupefying 
the bees with the srnwe of burning cloth or tobacco or cowdung. 
The quantity of honey produced varies from 2 to 12 seers per 
hive, and the honey is prepared for sale by straining the mass of 

8 E 
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combs through a cloth. Of the two kinds of bees the larger 
only are domesticated, except in and near Rawalpindi, where the 
small bee is kept in the same manner as the larger bee of 
Mnrree and Hazara. The small bees build their combs on rocks 
or trees, and are said to fill them both in the spring and in the 
autumn, producing young twice a year. In Multan only the 
small bees are found, but the District Report seems to show 
that these are of two kinds, one with stings and one stingless, 
and that the bees of both kinds produce honey. During the 
cold weather they hibernate in fissures of walls and trees, but 
for the rest of the year they work actively, filling their combs 
with honey both in spring anH autumn. They are not domestic- 
ated or hived in any wjiy, a fact due chiefly to the presence of 
numerous enemies in the shape of hornets, flycatchers and such 
like ; and the bees seldom remain long in one place. 

In the Bashahr hills near Simla five species of bees are 
known, of which only the Yun^ species is domesticated. The 
Yung resembles the common English bee, is easily hived and 
tamed, and produces a large return in honey and wax. It is 
only found in temperate climates and where the rainfall is suffi- 
cient, and its range is between 5,000 and 12,000 feet elevation. 
In the upper valleys of the Sutlej the Yimg bees are domestic- 
ated in specially built houses, in the walls of which are numerous 
recesses, each with a small entrance hole on the outside. These 
contain the swarms, which are either attracted to the hive by 
rubbing it with a sweet paste, or are caught in boxes elsewhere 
and then brought in. Each house or collection of hives is placed 
under a man’s charge, whose duties are to prevent excessive 
swarming, to keep the apiary well stocked, ana to guard it from 
the attacks of bears, martens, hornets, wasps, and caterpillars. 
The honey is extracted in October after smoking out the bees, 
enough being left in the hives to support the bees during the 
winter. The yield of honey from an apiary often amounts to 50 
pucka maunds, and large quantities are used in making an 
intoxicating liquor much consumed by the people of the neigh- 
bourhood. The other varieties of bees are not domesticated, 
but their honey is taken whenever found, and that of the Bung- 
ras or Humble bee is said to be of very superior quali^. Bee 
keeping is largely practised also in Kashmir, and m some 

E arts, especially in Lar, every native has sevend hives in his 
ouse. 


A PIONEER OF FORESTRY IN MADRAS- 

Sir, — Can any of your readers throw any light on the state- 
ment made w Sir George Birdwood in his note on the Indian 
exhibits at the Edinburgh Forestry Exhibition, which was 
as follows 
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** Beifore 1848 no check whateper had been imposed in India on the 
reckless clearing of the primeval forests for cultivation, and no heed 
was taken of the effect snoh clearing, particularly on the slopes (4 
bills, would haye on the rainfall. In 1848 Major-General Frederick 
Oonyers Cotton, O.S.L, then a Captain in the Madras Engineers, 
iJlged on the Madras Gorernment the necessity for taking some im- 
m4diate steps to preserv.e the forests bordering on Coimbatore and 
Cochin from farther denndation by the reckless wastefulnese qf the 
native contractors who farmed the forests for the supply of teak<^ 
wood for the Bombay dockyard. On his recommendation Colonel (then 
Lieutenant) Michael, C.S L, who had had opportunities of observing 
forest conservancy on the continent of Europe, and who, as an ac- 
complished Shikari^ had a wide practical acquaintance with the forests 
of Southern India, was appointed to give effect to General Cotton’s 
proposals. Colonel Michael organised an establishment, opened ont 
roads and timber slips down the mountain passes, and soon scored a 
financial success. His efforts in providing efficient conservancy were 
far more important. It became at once apparent that it was better 
in the interests of the State to preserve the magnificent natural forests 
of the Presidency than to raise an immediate revenue from them ; and 
the first step taken in this view was to lease an extensive teak tract 
from the Zemindar of Colangode, and to bay up all his minor con- 
tracts with timber merchants. The whole of the Southern forests in 
the Madras Presidency, down to Cochin and Travancore, were thus 
placed, and have ever since remained, under strict conservancy. A 
system of clearing belts of brushwood to preserve tlie young sap- 
lings from fire was also introduced, the hill tribes being employed in 
the work ; and in this way the destruction of the principal foiests of 
Southern India was roost opportunely averted. 

Within A few years the advantages of these measures, and the 
great success of Colonel Michael’s work, were so clearly seen, that 
the Court of Directors, who had just then been so strongly im- 
pressed by tlie report of the British Association, sanctioned the 
extension of General Cotton’s scheme to the remaining forests in the 
Madras Presidency and, in short, inaugurated the organization of the 
regular forest department, not only in Southern India, but for the 
whole Indian peninsula and British Burmab. About the same time 
Colonel Michael, whose health had been undermined by seven jears 
of incessant exposure to the dangers of forest life, when little was 
known about healthy or unhealthy seasons in the jangles, was forced 
to retire from his appointment, the work of which was taken up by 
Deputy Surgeon-General Hugh Cleghorn, M.D., as the first regularly 
constituted Conservator of Forests in the Madras Presidency.” 

It is enrioos that before this we have heard very little of the 
claims of Colonel Michael to be considered as the pioneer of 
forest work in Madras, and to * have provided for an efficient 
conservancy.’ So far as I have ever neard, Colonel Michael 
merely baa a sort of roving commission to cut timber for the 
Public Works Department in the Anamali forests, and this he 
did, combining the work of felling trees with a considerable 
amount of ‘ shftar.’ Perhaps, however, some of your readers 
can throw some light on the subject and tell us what the gallant 
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Colonel, vrho afterwards, when he got tired of shikar and the 
Public Works Department, held various employments under 
the Government of Madras, and especially that of Military 
Secretary, really did for forest conservancy. It sounds like a Joke 
to find Sir George Birdwood sapi^ that owing to Colonel 
Michael’s energy ‘ the whole of the Anthem forests of Madras 
were placed and have ever since remained under strict conser- 
vancy.’ It looks very much as if a little mutual admiration 
society had been started at home, and it wUl be very interesting 
to ascertain facts. 

Ekquibeb. 


ENSILAGE.* 

TO THE BDITOB, “INDIAN FOBESTBB. ” 

Sib, — ^In November last I pitted some common grass in a pit 
made as follows ; — 

All of wood with false bottom and false sides, the space (8 in- 
ches) between the two bottoms was filled with saw dust, as were 
also the spaces (4 inches) between the two wallings. The box 
measured inside 4' x 4', and depth 6 feet. This was nearly fill- 
ed with grass, and a weight of some 25 cwt. was put on top. 
The mass of grass sank very gradually, but continued sinking 
for a very long time. 

The pit was opened on the 27th March. The top from 6 to 
8 inches was bad, and the sides for about 1 inch. 

The rest of the ensilage was in perfect condition, and was 
readily eaten by bullocks and ponies. I think this experiment 
will set at rest the question as to whether ensilage will succeed 
in this country or not. 

Tavoy, Bbitish Bubma, 1 

28th March^ 1884. } Chables W. Palmbb. 

P.S . — I forgot to say that the pit was built under my house, 
and was therefore perfectly protected from all rain. 


A VEBY sucocessfiil experiment in practical ensilage was recent- 
ly made at Allahabad, oy Major General Macpherson. The rai^ 
vegetation growing on a plot of grass land, about an acre in 
area, was cut down in August 1883, and packed in a pit dug 
in the ground 20 feet long, 10 feet wide and 8 feet deep. Con- 
tinuous and heavy rain fell during the operation, and most of the 
grass was dripping with moistnre when put into the pit. The 


* We moat spologiae lor the delsj which has oocorred in pnbllshing this Istiw, 
which is entirely doe to an.ovetsight on oar port— [En.] 
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grass wa6 well and carefolly trodden down^ and upon tbe top 
was piled the excavated earth. The surface of the earth was 
sloped off, plastered with cowdnng, and finally sown with ddb 
grass, a process which effectually prevented the suiface from 
^{^king. The silo constructed was left untouched for seven 
wionths. In March 1884 it was opened, the contents being 
found to be in excellent preservation. About 70 maunds of 
green grass had been originally put in, and about the same 
weight of ensilage was taken out. The ensilage was eagerly de- 
voured by cattle, mules, sheep and horses. Its smeU was at 
first disagreeably strong, but exposure to the air soon reduced 
the pimgency ; and the ensilage acquired the colour and smell 
of ordinary nay. The results of the experiment are very in- 
structive, and conclusively prove not only that ensilage is valu- 
able in itself, but also that it is easily applicable to the agricultural 
conditions of this country, as affording an effectual and simple 
means for utilising as nutritive fodder the abundant vegetation 
of the monsoon, which hitherto has been entirely wasteo. 


POEEST LAW— SEO. 67 OP THE POREST ACT. 

Will any one tell me if the composition demanded by a Porest 
Officer, em^wered by the Local Government, under Section 
67 of the Porest Act, for a forest offence, and paid by the of- 
fender, can be declared too high by the Commissioner of the 
Division (on an appeal to him by the offender) and be ordered 
to be refunded ? 

SOABABBB. 


Note . — In order to see whether there is an appeal or not, we 
must look to the Criminal Procedure Code (Act X. of 1882), 
which governs all criminal cases, whether under the general or 
special Criminal Law. Now by section 407 an appeal lies from 
a conviction on a trial, but not otherwise, unless it is expressly 
so provided. The Commissioner (Sessions Judge) has no juris- 
diction to hear an appeal from an order of composition, under 
section 67 of the Porest Act, for clearly there is no trial and 
conviction ; the accused if he thought himself innocent, or 
guilty of an offence too slight for the payment demanded, could 
refuse to pay and insist on a trial. But perhaps the Sessions 
Judge thought he could act under section 435, calling for the 
record of the proceeding before an inferior Criminal Court 
* * * in his jurisdiction.” We think if the Porest 

Officer acting under section 67, could be held to be a Criminal 
Court holding a criminal proceeding, the section would apply, 
and the Sessions Judge could “ satisfy himself of the correctp- 
ness, legality or propriety” of the order : but clearly the Porest 
Officer specially empowered is not a Criminal Court,” nor 
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is the agre^ent to pay the compensation a proceeding (see 
also definition in section 4, Oriminal Procedure Code (danse d)) 
in a Criminal Court. Clearly, then the Sessions Judge acted 
illegally. TKe only way in which interference could be eflFected, 
would be by the superior of the Forest OflScer, the . Local 
Government, or the Commissioner (if he is the official superior 
of the Forest Officer), acting in an executive capacity, m the 
course of the usual official supervision. 


DISCOVERY OF COPROLITES AT MDSSOORIB. 

Rev. J. Parsoits found on his estate, Midlands, at Mussoorie, 
peculiarly shaped nodules from i- to |-inch diameter. Many 
of them were spherical, but others were oval or lenticular, or of 
peculiar shape indicating some organic structure. Inside, the 
nodules were dark grey or black, and they were very hard, so 
that in some cases it was almost difficult to distinguish them 
from the black chert with which they wore associated. 

The specific gravity was found to be 2*910. Chemical analy- 
sis showed the nodules to consist of calcium phosphate with 
silica, clay and black organic matter or free carbon. This anar 
lysis and the shape of the nodules leave now no doubt that they 
are true coprolites. 

The horizon in which the coprolites occur is the base of the 
chertbanks in immediate contact with the 
the great limestone formation of Mussoorie. 
the strata, see March Number of the Indij 
page 114. The map which accompanies the description shows 
that chertbanks in contact with the limestone occur over an area 
of 2 miles length at Mussoorie, and again 3 miles further east 
jiear Masrana. The coprolite bed promises, therefore, to be of 
considerable extent. For the present the bed has been traced at 
three places besides Midlands, namely, on Castle hill, at the Club, 
and near the 6th mile on the Rajpur-Landour road. The latter 
point is one mile from Midlands. 

With the coprolites one inch thickness of a porous rook was 
found, which consists also principally of calcium phosphate. 

No traces of fish scales or teetn have as yet been detected. It 
is, however, quite reasonable to expect that bones of the reptiles 
will be found from which the coprolites must have originated. 
Apart from this prospect the discovery of the coprolites them- 
selves, and of the matrix of calcium phosphates, is in itself of 
scientific importance. It affords a clear proof of animal life in 
strata which have up to the present yielded no fossils at all, or y 
only of such iheagre description that the true age of the strata 
has never been determined. 

The Superintendent of the Geological Survey has been in- 
formed of the discovery. 


uppermost layers of 
For description of 
in Forester,’^ 1884, 
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AnaJyeti qf phosphorite from 9 inehee thkikneea of the lei near the 
Cricket ground^ Castle Mill estate^ Mussoorie^ 

Per cent 

Y\r ftijof y ••• ••• ••• ••• 

Insoluble in acids, chiefly silica, ••• ... 10*9 

Ammonia precipitate, nearly pure phosphate of lime, 78*9 
Calcium carbonate, ••• ••• ••• ... 9*2 

Magnesium carbonate, ... ... 0*2 

Alumina^ ••• ... ... ... ... Trace. 

Total, ... 1008 

As the ammonia precipitate contains only small quantities of 
admixture, we may safely assume that 75 per cent., or fths of 
the mineral, are pnosphate, the rest being chiefly made up by 
calcium carbonate and silica. One square foot of the bed at 
this point yields 100 pounds of pure calcium phosphate in the 
phosphorite, besides what is contained in the coprolites, which 
are scattered in a layer of clay above the phosphorite band. 

FORESTRY EXHIBITION, EDINBURGH. 

We have received a circular, in German, si^od by Dr. Brandis, 
and calling upon those who wish to contribute to the success 
of the Exhibition of Forestry at Edinburgh, to send in their 
exhibits before the 15th May, 1883. 

The conditions under whicn objects may be sent for exhibition 
are known to our readers, but we do not remember having seen 
in any other notice so specific and complete an account of the 
objects which it is most desirable to send. No doubt the cir- 
culation of this list in Germany will do good, and induce many 
Foresters and forest instrument makers to send in objects which 
would not otherwise have been sent. 

Dr. Brandis quotes the following from the Allgemeine Forst 
und Jagd-Zeitung ” ; — 

The impetus which the exhibition will give to forestry will, it 
is hoped, lead to the founding of a school at Edinburgh* The 
foresters in charge of the extensive forests of private owners in 
Scotland have hitherto had only an empiric training. A young 
man, who wishes to become a forester, is placed at an early age 
under the Manager of an Estate, and at the end of his term of 
probation obtains or tries to obtain a position as Manager or 
Assistant Manager. The necessity of his receiving a scientific 
education is, however, now generally admitted ; hence the desire 
for a school of forestry. The total area of Scotch forests is only 
750,000 acres, but the heather and waste-lands are very exten- 
sive, and every year considerable areas are planted up. The 
State has no forests in Scothmd, and the school, if ever it is es- 
tablished, woxdi in all prol^bility be a private institution similar 
to that of Weisswasser in Bohemia. 
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BAMBOO SEED. 

TO THE BDITOB, "INDIAN FOBBSTBB.” 

Deab Sib, — We have had a number of applications lately for 
bamboo seed;* do you happen to know of any place where the 
bamboo has seeded lately? I would like to procure a good 

S iuantity both to meet members’ applications and to exchange 
or timber and other seeds from other countries. 

I do not find much information on the subject, iMit understand 
that bamboo raised from seed made better growth than those 
propagated in the usual way. Any information on this subject 
either for our Proceedings, or in your own Journal, would be 
very interesting. 

Bichabd Blbchyndbn, Jb., 
Deputy Secretary^ 

Indian Agricultural and Horticultural Society^ Calcutta* 
A NARROW ESCAPE. 

The following extract from a letter from Dr. Briscoe, the Civil 
Surgeon, Kuch Behar, dated 15th Aurast, relates to a narrow 
escape from a tiger by his son, a Tea Planter, in the Darrang 
District, Assam : — 

" I received a letter from Tom this afternoon, in which he states 
he had a narrow escape from a tiger a few evenings previous. 
He was out dining with some others at Campbell^ the forest 
officer’s place, and on his return home about midnight, the road 
lay through some jungle grass, and as he was passing through it, 
a tiger sprang on nis horse. Fortunately he was going at a good 
pace, and the horse was a great strong beast, which he had lately 
got up from Calcutta, so the tiger missed his spring, and only 
got on the horse’s &nk, whi^ he clawed and bit very nastily. 
Tom hit the brute over the head with his whip, and shouted as 
loud as he could, which caused the beast to let go, and Tom 
managed to ride the horse home ; the animal was still in great 
pain when he wrote, and he has doubts of its ever getting over 
it. He says it was a moonlight night, and he saw the beast 
distinctly, and that it was not pleasant, to see the tiger’s ugly 
face alongside his leg. The next day he went after tne tiger, 
but of course did not get a glimpse of him.” 


* Sarthtta s/runAinaeea only seeds eTery 80 or 40 yean. DendroesUmrs 
gtrictut seeds partially almost every year In the Dehra Ddn and Bahdranpw 
Districts, and we can generally aupply s^ in April. 

A very fall account of this bamboo, by Colonel Doveton, was given in 
November Nnmber of Vol. IX., ** Indian XoreBter*’* If any of onr readers viU 
kindly note in our fsMs whether any species of bamboo is blossomipg now in a»7 
part of India, the inronnatioa will be very aoeeptaUe.— [E d.]. 
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NOTES ON tHE NATURAL HISTORY OP THE LOCUST 
—A CRIDIUM PEREGRINUM. 

In the Konkan the locusts coupled in great numbers between 
the 15th May and the 15th June, 1883, and died off naturally 
immediately after the eggs had been deposited. The eggs are 
deposited mostly in flat and gently sloping warkas land of soft 
friable soil ; rocky and sandy soil being avoided, and land which 
has been ploughed up and the lee-side of the baUcs, where the 
soil has accumulated, are mostly selected. The eggs are piled 
in a small cylindrical hole, parallel to its sides, and are attached 
to one anotner by some cohesive siccable substance. Filling the 
mouth of the hole is a plug, consisting of a soft fibrous sub- 
stance, and below it the eggs arranged, as described, averaging 
70 in each hole. The holes are from 1*5 to 2 inches in depth, 
and in a good locality four might be found in a ^pan. They 
are not easily visible, but when one is found others are general- 
ly near it. Brushing off the loose dust and digging hen^ and 
there facilitates search. 

The eggs themselves are of a dirty ochre colour, in length 
*2 to *3, and in diameter *05 to *08 of an inch, rounded In sec- 
tion, with a slight curve, and tapering very slightly towards the 
rounded ends. 

Fig, 1 shows an egg of *2 length and *05 diameter, dimensions 
magnified five times. When fresh, the contents of the eggs are 
of a dirty orange colour, liquid but slightly viscous, with a some- 
what acrid taste. The envelope apparently consists of two 
layers, the outer one coloured and tough, and the inner one 
white and fragile. When broken the eggs give off an odour 
like a broken root. As the eggs approach maturity, they assume 
a distinctly greenish hue, and the young locust bursts the shell 
down the middle on issuing into life. 

I experimented on some eggs by placing them in damp and 
very damp soil, but the water did not affect the hatching. 

The young locusts appeared in myriads in my district (Chip- 
lun Taluka) l^tween the 1st and 20th August, so that the period 
the eggs required to hatch was a little more than 2 months — say 
70 days. 

The young locusts vary somewhat in colour, most being a 
dullish light green, some light green but hardly verdant, and a 

Si 
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few almost white and only tinged with green. They, a few 
minutes after hatching, are strong enough to jump, and are as 
perfect insects as at any time up to the winged stage. The 
antennas are darksome and short, whilst on the thigh-cases small 
black spots, and on the upper side of the abdomen a faint black 
line, are just visible. The black line and the black spots are, 
I consider, the diagnostic marks, although I see that the Secre- 
tary and Curator of the Victoria and Albert Museum in his 
No. 569 of 1883 talks of a dark streak below the eye as existing 
from the earliest stage ; I did not observe it until the initiatory 
winged stage. Their length is about *4 of an inch. 

The young locusts generally cast their slough for the first 
time about 15 days after birth, and in their new skin, the black 
line and spots become darker and the green colour of a deeper 
hue. They now leave the grass land and seek the shelter of 
the crops, and are in length *8 of an inch. 

After another interval of 15 days they again cast their slough 
and enter on the 3rd stage. In this the black line becomes very 
intense, as also do the spots which lengthen and form the so- 
called Koranic Verses — they do show a certain similitude to 
some letters of the Arabic alphabet They are now 1'2 of an 
inch in length. 

They enter the 4th stage by casting their slough after another 
15 days, and assume, including the antenna^ a yellow colour, 
which towards the end of the stage becomes pinkish-grey. The 
black line and the Koranic Verses are now very intense in colour, 
and the insect attains the length of 1’6 of an inch. 

A great transformation is witnessed on entry into the 5th stage 
after 15 more days. The female is now 2 inches long, whilst the 


male is somewhat less. The colour of the head, prothorox and 
abdomen is a grey or drab, speckled on the prothorox and darker 
along the upper side of the a])domen. The ringed antennae are 
a deep yellow, the eyes chesnut and striated, whilst for the first 
time appears an oblong mark under each eye, indigo green in 
colour, and bordered on each side by yellow. The Arabic letters 
have now disappeared, whilst the spots on the thigh-cases are 
obsolescent. The young wings, too, now first appear. At first 
very small, they grow during the period of this stage — 20 days. 
The contents of the wing-sprouts is at first liquid, and the 
young wings may bo seen forming within the semi-transparency. 
When they are fully formed the insect is of a dark brownish 

E colour, whilst on the prothorox and elsewhere may be 
aguished the colouring of the next stage. 

In its 6th and perfect stage, the insect presents a brilliant 
appearance. The female is now 3 inches and the male 2^ inches 
in whole length from head to tips of wings, which overlap the 
abdomen by *5 of an inch, and are rounded. On casting the 
slough the wings dry and unfold, and the body of the insect, at 
first soft and moist, gradually hardens in the sun. The antennss 
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are *8 inch in length, and of a bright yellow colour, the head 
is a brownish yellow, and the eyes, finely striated, are of a deep 
chesnut. The prothorox is alternately banded with a bright 
yellow and a rich brown, parallelwise to the body, and the legs 
Me of an ochreish hue. Along the upper rim ‘of the femur runs 
a deep brown stripe, and the knee-caps are of the same colour. 
The tibia, tarsus, and foot aro a bright ochre, and the first is 
armed with 8 black-tipped spurs on the outside and 11 on the 
inside, while there are a pair of spurs on each side of the ankle- 
joint and on each side of the foot. The outer wings or wing- 
cases have the colours on the prothorox extended to them, and 
on the back they form a flat surface, tapering to the extremity. 
They are strongly veined and finely reticulated, and towards the 
extremities are irregularly brown marked. The inner wings 
which are expansive aro hardly coloured. The abdomen is a 
light-brown, darker along the ridge, and in the female there aro 
four spiky processes at its extremity, tho upj^er pair curling up 
and the lower pair downwards. In the male the lower pair is 
replaced by one spiky process larger and stronger. 

Tho locust now packs with its kindred, and they form the 
swarms which ravage the country. After a month or so, they 
assume a red tinge, which gradually deepens, and continues 
until their death, which takes place after the sexual function 
ha^ lioen performed in May-June. The proportion of males 
to females appeared to me about 1 in 6. 

Tho whole life of the insect, including the egg-period, is 
exactly one year. 

The accompanying sketch is that of a full-grown female insect 
twice the size of life. 


H. F. Hatch. 
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Rb-afforesting of Ireland. — Dr. Lyons, the junior member 
for the City of Dublin, sets a useful example to his fellow Irish 
members by the ardour with which he has thrown himself into 
the very practical subject of the re-afforesting of Ireland. Coun- 
tries pass through several stages in the matter of forest^. When 
a new region is being settled trees are treated as enemies. Not 
even the law of beasts of chase is granted to them. The sole 
thought is how soonest and most completely to destroy them 
root and branch. At a later period their value begins to be 
appreciated for fuel and building. Their fate is then harder 
than before. A colonist leaves them intact on the hills and 
wastes ; lumberers and timber merchants pursue them relent- 
lessly to their last refuges, and at length a aay comes when the 
wood, hated or coveted, has all disappeared. Foreign timber is 
naturally dearer than home-grown by the cost of transit. A- 
broad the same ravaging agencies have been at work ; and the 
foreign supply tends to become as scanty as the native. At this 
point a counter fashion often grows up, and timber is planted as 
an article of commerce to replace the indigenous forest. To- 
wards the commencement of the present century many landown- 
ers in this island planted on a vast scale for profit. In Scotland 
Chief Commissioner Adam set the example, and Sir Walter 
Scott popularized it by his pre-eminent literary and social in- 
fluence. A consequence has been that both in Scotland and in 
England woodlands continue to abound, though even here, in 
Sir John Lubbock’s opinion, not at all sufficiently. In Ireland 
the character of the cultivation and the demand for land wrought 
havoc with the ancient forests, to which the huge deposits in the 
bogs testify. When more recently the tenure was occasionally 
modified, and some great proprietors looked to pastures and 
grazings for their returns, sheep and oxen proved as ruinous to 
tne interests of timber as peasant farmers. Only in a few scat-* 
tered instances was the improving and mercantile instinct among 
Irish landlords turned in the direction of new plantations for 
profit. There is, however, a third stage in the national views 
on forests ; and some Irishmen, as some Spaniards and Italians, 
and many Germans and Frenchmen, have at last reached it. 
Observant men have discovered that forests are something better 
than obstructions to farming, Or even than the raw material of 
window frames and railway sleepers. Where they have never 
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been known the land is found to be a desert ; where they were 
and no longer are, or where they are ceasing to be, evidence 
exists that the climate has been changing for the worse and the 
soil been losing its richness. In Spain and Italy since the moun- 

t ins have been denuded the streams have been less fertilizing 
summer and more addicted to mischievous floods during the 
rest of the year. The extremes of cold and heat have been 
more violent. The productiveness of the ground has diminished. 
Dr. Lyons, Mr. Mitchell Henry, and other patriotic Irishmen, 
have noticed similar results in Ireland ; and they trace them to 
the same cause. Re-afforesting is the latest panacea for Irish 
misfortunes ; and it has more to recommend it than most of the 
other nostrums which have been proposed. 

At the invitation of Dr. Lyons, though at his own expense, 
Mr. D. Howitz. who holds the office of Forest Conservator in 
Denmark, has been examining the resources and the need of 
Ireland for forest cultivation. He has surveyed its mountain 
ranges, its moors, its lakes, and its rivers. His experiences and 
conclusions he has embodied in a report to Dr. Lyons, which 
has just been published as a Parliamentary Paper. His deli- 
berate judgment agrees with the surmises which had already 
been formed. Swamps and morasses are created in Ireland from 
the want of trees to drink up the superfluous moisture. Irish 
rivers inundate the districts they traverse because there are no 
forests on the mountain tops to arrest and retain the autumn 
and spring rains. In summer there is a dearth of water because 
the trees are gone which would have served, each, as a reservoir. 
A tree is advantageous in a double way ; it is like a camel in its 
power of imbibing an enormous quantity when water is abun- 
dant or superabundant ; like a camel it keeps the store for a 
time of scarci^. Irish agriculture, by its system of straight 
drains, which Mr. Howitz entirely disapproves, has acted as if 
water were poison instead of nutriment. In the past by felling 
the mountain woods, and in the present by planting no succes- 
sors, it has done worse by tapping the supply at its source. 
Irish fruitfulness, he warns the nation, is gradually being drained 
and washed away into the lakes and seas ; and no preparation 
has been made to replenish it. The folly is, in his estimation, 
the more inexcusable that the island presents the esjpecial con- 
ditions for rendering forestry easy and beneficial. On the hills 
the soil is still able to feed all the trees which can be put into it. 
Out of the twenty million acres in Ireland he reports there are 
at least five millions for the most part waste, wnich might be 
planted with a reasonable certainty of profit. Irish wastes on 
the mountains and in the valleys are, he considers, of a different 
order of fertility altogether to the Landes, or the Pyrenean and 
Alp ine slopes, on which re-affbresting is being conducted with 
indisputable gain. Ireland would, he is persuaded, grow valu- 
able timber, mstead of the commoner and cheaper kinds. A list 
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appended to his letter to Dr. Lyons enumerates 36 conifers, 38 
deciduous and hardwood trees, and eight sorts of bushes, which 
could be grown to advantage. The varieties could be selected 
with regard to the readiest local uses for the wood. He has 
drawn up from personal inspec|;ion an elaborate scheme for plant- 
ing a hundred thousand acres every year for the next 30. 
By the end of 30 years a plantation, he reckons, comes to full 
productive capacity, without respect to the previous incident- 
al returns from brushwood and saplings. At 30 years of age 
he calculates that the cost per acre will have been at highest 
£20 ; the average annual profit at lowest he puts, at present 
prices, at a pound. Probably, as the demand for timber, of 
which England yearly imports two hundred and ninety million 
cubic feet, is rising, and the area of supply has been continually 
narrowing, the profit may be much larger. At present most of 
the five millions of waste pay not a penny of rent ; the residue 
yields less than sixpence an acre. Mr. Howitz’s business is to 
account for the alleged deterioration of Irish soil, and to explain 
how that propensity might be checked and the wilderness be 
utilized. He must be admitted to have executed his task very 
satisfactorily. How his plan is to be set going is a separate 

J uestion, which the most skilful forester cannot settle. An 
rishman’s first and spontaneous assumption, when a means of 
enriching his country is suggested, is that the State ought to 
provide the capital. Mr. Howitz has accepted this doctrine 
from his Irish informants, and speaks of an advance of the 
necessary funds by the Government as if that were a thing de- 
termined. The one fund which could be employed for the pur- 
pose is the Tramways fund, which the House of Commons- was 
good-humoured enough to vote in spite of financial protests. 
Many calls are being already made upon it, and it would hardly 
go far towards the fulfilment of the ambitious programme 
sketched by Mr. Howitz. But there are great Irish proprietors 
who might have the public spirit to make the experiment. On 
whatever scale the enterprise is tried, and however the expendi- 
ture may be arranged for, the re-afforesting ought at all events 
to be effected on a regular plan and principle. Mr. Howitz 
crowns his report by insisting that on all accounts a Forest 
Department will have to be est^lished to control both the opera- 
tions and the outlay, 

Mr. Howitz is an enthusiast, as all pioneers in a good cause 
must be. He is inspired by his theme to pass an eulogium on 
the seclusion of the forests he exhorts Ireland to plant, the brac- 
ing purity of their future air, their freedom from formal restraint, 
the content to which they would shape the national mind. Cer- 
tainly a delightful contrast is suggested in his report betw^n 
the bare melancholy rocks, quagmires, heaths, and potato patches, 
which divide so much of modern Ireland among them, and a 
land of foliage and banging woods* Byes the most jealous oi 
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encroachments on the indefeasible title of Irishmen to starve at 
home can scarcely spy out malice and covetousness in a design 
for reclaiming barren hill tops in a manner likely to benefit not 
more their capitalist owner than his cottar neighbours. In 

K and, at any rate, where fewer susceptibilities have to be 
ed, and the State need not bc^ importuned for the requisite 
capital, it is strange that Sir John Lubbock’s and Mr. Howitz’s 
precepts should be slow in making converts. Throughout the 
country plenty of land exists unfitted for all cultivation except 
trees, and witnout a plantation upon it. Plantations in a region 
like England yield a rent, if not enormous, exempt from most 
of the caprices of climate, and gathered with no dependence on 
tenants and little on labourers. Of all sorts of landownership 
there is none with fewer vexations and with more exquisite 
enjoyment. But forestry is an art ; and the fact has only been 
lately comprehended. Its inculcation would not have been neces- 
sary now had not Englishmen formerly imagined that they were 
all bom with the knowledge, and been taught their error by sad 
experience. Tree cultivation requires an jmprenticeship beyond 
farming, and as much as engineering. The planter plants for 
post<‘rity more than for himself. His mistake, if he commit one, 
extends over 30 years, or more, and not over six months. 
His puny vegetable fabrics reproach their const i uc tor’s igno- 
riiuce for a lifetime. Every man who plants a tree incurs a 
grave responsibility ; but a sense of it should be a motive for 
correcting the ignorance which renders it burdensome, not for 
refusing tlie soil its rights . — The Times, 


Protection of Wild Bikds in India. — In a paper read before 
the East India Association, by Mr. Robert H. Elliot, on July 
11th, occur the following remarks : — 

Let me state the measures necessary for preserving the birds 
of India, and also for promoting their increase, in parts of the 
country where, from the absence of woods, but few- birds at 
present exist. To attempt to frame a measure suited to the vary- 
ing conditions that exist throughout our vast Eastern Empire, 
would entail so much discussion, and consequent delay, that the 
introduction of such an Act would probabl} be contemporaneous 
with the destruction of the last specimens of the bright-plumaged 
birds of India. It is obvious, then, that the only practicable 
course open is to instruct the subordinate governments to frame, 
and at once put in force, rules suitiible to their own territories, 
as for instance, was done in the case of the early forest laws. 
As far as the people generally are concerned, there would be no 
objection to bird-preserving, for as we have seen in the case of 
the peasantry of Mybore, they are well aware of the value of 
birds as insect-eaters. After about a year from the date of the 
enforcement of preservative measures, the esfportation of skins 
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and feathers should be prohibited, as this would most effectively 
aid in checking any attempt to evade the laws. v 

But to promote the increase of birds, and spread them through- 
out the length and breadth of the land, is not less important than 
to prevent their destruction, and in order to effect this, planta- 
tions should be formed on the waste lands of every village. 
Such plantations would at once shelter the birds, provide fuel (to 
the saving of the manure now used for that purpose), wood for 
building and agricultural purposes, shelter for grass and crops, 
promote the conservation of water, and effect a general ameliora- 
tion of the climate. Let me now briefly allude to bird-preserv- 
ing, from a revenue point of view. 

On examining the return of exports and value of feathers and 
skins, we are at once struck with the fact that the Government 
has not only been so negligent of the agricultural interests of 
India as to sanction the destruction of vast numbers of valuable 
insect-eaters, but, in addition, has been so weak as to bestow on 
the exporters (I say exporters, as it is obvious that the bird- 
catchers get mere wages) of the feathers large sums of money 
which ought to have found their way into the Imperial Exchequer. 
The Government, as many of you are no doubt aware, ])re8erves 
wild elephants, and derives from them a source of profit. On 
what principle, then, it may well be asked, has it given away a 
much more valuable product of our forests — brignt plumaged 
birds ? * Had these been treated as State property — which they 
undoubtedly are — and had a close time been established, and a 
certain proportion of the birds been caught annually by the 
Government, comparatively speaking littte harm would have 
resulted, and the State would have obtained an annual source of 
revenue. Now, of course, after the melancholy destruction that 
has taken place, even if the measures I have suggested were at 
once adopted, many years must elapse before it would be prudent 
to attempt to derive a revenue from the birds. But when they 
become very numerous (which they certainly will if plantations 
are formed as I propose), I see no reason why a revenue might 
not be derived from them. We have remarked on the destruc- 
tion of bright-pluraaged birds in other countries, and it is clear 
that as the work of extermination extends, the price of skins and 
feathers must much increase, so that it is almost certain that, at 
some future period, a small annual take of birds would yield to 
the State a considerable sum. To show what the Government 
has already thrown away or rather presented as a premium to 
the exporters, I may say that if the exports from the other ports 
at all correspond to those from Madras (and there is no reason 
to suppose that they do not), it would be a moderate statement 
to say that, within the last ten years alone, the State has sacri- 
ficed ^If a-million of pounds sterling. 

We have now seen that the advantage of birds is xmdoubted, 
and that their preservation demands immediate attention. Nor 
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have I ever heard but one objection made to preserving, and 
that was founded on incorrect information. It was alleged by 
the objector that to stop the destruction of birds would be to 
diminish the means by which wild, or ' hill tribes exist. So far 
a| I can discover, such tribes do not destroy bright-plumaged 
Weds. They are generally caught by Bhelias — wandering gangs 
of vagabonds, who plunder whatever they can find, and often 
make bird-catching a shield to other and more objectionable 
designs. Such vagabonds existed before the trade in feathers 
arose; they will equally continue to do so after its suppression, 
or after they themselves have abolished the trade by exterminat- 
ing (which they assuredly will do if unchecked) the bright- 
plumaged birds of India. 

Finmly, let me remark on the need for establishing a close-time 
for the protection of game-birds. Every civilized Government 
preserves them, with the exception of that of India, which with 
two unimportant exceptions, allows them to be destroyed in any 
way, and at any season of the year. To act thus, is, of course, 
simply to extinguish a valuable source of food. The almost 
absolute extermination of game-birds (which live largely on in- 
sects, it may be observed) lias already been accomplished in 
many parts of India. As to the rapidity of this extermination, 
I can myself bear witness, as Pea-Fowl, Jungle-Fowl, Spur- 
]<^owl and the Imperial Pigeon, have been almost exterminated 
along the Western districts of Mysore. AVhen last in India, I 
saw during a three months, visit one specimen of the Imperial 
Pig(?on, which I regarded as a curiosity. The shrill call of the 
Jungle-Cock, once such a familiar sound, is no longer to be heard, 
and the extermination of this bird has been accomplished with a 
completeness I could never have credited had I not had ample 
opportunities of observing the fact. Towards the close of hast 
and the boginnin^ of this year, I drove through upwards of one 
hundred miles of woodland without seeing a single specimen, 
though I mention that one was seen by my servant. As 
regards Pea-Fowl, from inquiries I made from the natives, not 
a specimen is supposed to exist in the neighbourhood of my 
plantations and for many miles around, I can only regard it a 
iblly and a crime thus to permit the extermination of game- 
birds throughout the land. Had a close- time been established 
they would liave yielded annually-increasing supplies of food, 
and, in the case of some of them, valuable feathers. But I have 
probably said enough to show that game-birds, as well as birds 
sought solely for tlieir plumage, ought to be placed under the 
protection of the State. 

Prompt attention is needed in order to extend throughout 
the length and breadth of India those woods which are ne- 
cessary for the use of man, and birds, and the amelioration of 
the climate. Not less attention is reouired to preserve and 
promote tie increase of those birds which so largely aid in 

3 K 
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preventing an injurious increase of insect-life. Let us, then, 
oo what we can to represent the cause of nature, and endea- 
vour, on behalf of the beautiful and useful wild birds of India, 
to bring about a measure for the restoration, and preservation, 
of that balance of nature which has been, and is now being, so 
grievously injured by the negligence of the Indian Govern- 
ment.— -A’or* eer. 

Timber fob Tea Boxes in China. — ^The Ceylon Government 
Gazette contains further Consular Reports on the timber used 
in different districts of Chiha for tea boxes. Mr. J. P. Hughes, 
of Shanghai, stated : — 

The tea chests made at Shanghai are comparatively very few 
in number, the great bulk of the tea being packed in chests 
made in the interior. The wood generally used in Shanghai 
is a sort of pine known as Shanmu,*’ probably the Cunninyhatn 
mia sinensis. It is chiefly imported from the Province of Fokien, 
and is different from that used for the tea chests at some other 
parts in China. The wood is cut into suitable lengths and stored 
in a dry place ffor at least a year, and sometimes two years, 
before use. Green wood is rarely used, as it invariably in- 
jures the t<*a, causing a distinct pine flavour known in the 
trade as ‘‘woodiness.” I am informed that this flavour has 
never been found in Congou tea, but occasionally in the kind 
callexl Ping Suez. Tea is packed uj)-country generally in chests 
made of the wood of the “ Fung” tree, by which name maple 
is generally understood, but it also applies to the Liquidambar. 
More precise information on the subject of country-packed tea 
will no doubt be supplied from Hankow and Kinkiang. The 
storing of the wood in a dry place for at least a year, no doubt, 
deprives it of the objectionable turpentine odour, which itself is 
far less prominent in some pines than it is in others. But 
Consul Oxenham of Chinkiang reported : — 

The result of enquiries shows that the willow tree most com- 
monly furnishes the wood used in China for making tea chests. 
It is ctieap and abundant, is easily sawn into boards, holds nails 
well (not splitting when tlicy are driven in), and does not exor- 
cise any corrosive action on the lead lining of the chests. Pino 
wood, which is equally cheap, has been also tried, but is found 
to be unsuitable for the purpose : it does not hold the nails, 
splits easily, is liable to exude turpentine and irtjure thft lining, 
and when new shrinks and cracks. 

Other woods, such as the chosnut and Huai or locust tree 
{Styphonlobium), are also equally available for the puimose, but 
are generally too scarce and dear to bo much used. In a few 
places, however, whore such trees are abundant, they aro occa- 
sionally used, but never for long, as they are valuable both for 
ornamental and edible purposes. Now if by “ willow,” the or- 
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dinary willow is meant, wo fear the information will be of little 
practical use to ns here. But the “ willow ” in question may be 
a tree suitable for growth in Ceylon, and we have no doubt Dr. 
Trunen will addres^imself to this subject. We cannot forget that 
Mtw D. Morris of Jamaica wrote of Ficus Benjamina as “the 
Ooylon willow.” Consul Jamieson of Kinkiang repotted ; — 

I am informpd that'the wood universally used in this district 
for the above purpose is that known by the natives as the Fuv^ 
tree. The Fung appears to correspond to the genus lAquidam- 
bar. of which there are several varieties. 1 am unable to say 
which is the more common in this neighbourhood, but all appear 
to be available for tea packing, the r^mmending feature ^ing 
that this wood imparts no flavour to the tea. A large proportion 
of the best teas is exported from Kinkiang, the chests for which 
have all been manufactured locally for many years, and I have 
never heard complaints of any corrosive action on the lead lining. 

Finally, we have a report from Officiating Consul Foster of 
Tamsuy, in favour of pine, thus : — 

Seasoned common pine from the mainland portion of the 
Fokien Province is the woo<l most generally U'^ed within this 
Consular District for making the chests in which tea is exported 
to foreign countries. 

Note that the pine is well-seasoiu'tl. 


The Gazette contains a corre>pondenee on this ‘subject. Writ- 
ing to the (k)lonial Office (IjOiuIoh) on 21)th March, Mr. Thiselton 
Dyer states : — 

Sir Josejih Hooker would remind you that Pitrns sinensisy the 
wood of which is apparently largely used by the Chinese for the 
purpose, answers extremely well for jdantation'' in Hongkong 
nnd on the neighbouring Chinese mainland, and it has been 
recently introduced by His Excellency 8ir J. Pope Hennessy 
into Mauritius. It is worth consideration whether its experi- 
mental cultivation might not be attempted where suitable land 
is available in Ceylon. 

Mr. Thiselton Dyer had written to the Foreign Office in 
November 1883, as follows : — 

1 am desired by Sir Joseph Hooker to inform you that en- 
quiries have been addressed to the Iloyal Gardens from Ceylon 
as to the nature of the wood used in (Jbina for making the chests 
in which tea is imported into this coimtry. It is a matter of 
considerable commercial importance, as in some cases Indian Tea 
has proved irretrievably damaged on it> arrival in this country 
owing toi, the corrosive action of the' w ood on the lead lining of 
the chests. The tea has consequently been unprotected from 
damp, and has further been deteriorated by a flavour communi- 
catea by the wood. 

Under those circumstances, Sir Joseph Hooker is of opinion 
that it would bo well worth the trouble, if the Secretary of State 
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should think fit to invite Her Majesty’s Consuls in those parts 
of China from which tea is exported, to inquire into the matter 
and report, as far as they are able, as to the nature of the wood 
most generally in use. Perhaps the attention of Dr. Hance, 
whose Knowledge of Chinese botany is so exttmsive and accurate, 
might be particularly directed to the question. 

The reply from the Foreign Office on 28th March, 1884, 
was j — 

With reference to the fetter from this Department of the 5th 
of December last, I am directed by Earl Granville to forward 
to you herewith, for the inspection and use of Sir Joseph Hooker, 
a sample of tho wood that is said to be exclusively used at 
Foochowfoo for making the chests in which tea is exported 
thence to this country. 

In forwarding this sample, Her Majesty’s Consul at that port 
states that it is the common pinewood of China (JPinus sinensis)^ 
and is produced principally in Tingchowfoo, a prefecture of the 
province of Fuhkien in the norm-western direction, several 
hundred miles to the north of Foochow, where timber of this des- 
cription grows in great abundance and is brought down the Min 
river in rafts, like those seen on the Rhine. 

Mr. Sinclair adds that this wood is also greatly used for coffins 
in preference to any other on account of its consistency and 
durability. 

Now if Pinus sinensis can bo grown in Mauritius it can doubt- 
less be grown in Ceylon. But if it is to compete with our suitiible 
indigenous woods, it ought to grow readily and quickly. Per- 
haps Dr. Trimen can give some information about it ? We have 
sought in vain for any notice of Pinus sinensis under that name. 
It does not seem to have been introduced into India ? — Indinn 
Agriculturist, 


Healthfulnbss of Forests. — mountain cliff, a wall, or a 
forest, are the natural protection against tho wind. In this res- 
pect the forest can not be without beneficial effect on the adjacent 
country ; tho voung growth of tn'os flourishes, screened from 
the force of tLe wind, the arable laud develu[)S itself better, 
sands meet an impassable barrier, and the noxious influence of 
the dry winds is turned aside. It is, then, indisputable that the 
forests exercise a salutary influence on the temperature of a 
country. The sanitary condition of man and the domestic ani- 
mals, as well as the growth of cultivated plants, depends on the 
climate of the locality. Tho fertility of a country depends on 
its supply of forest land ; for on this depend the foundation of 
soil, the precipitation of dew, the fall of rain, the steady current 
of rivers, the mitigation of tho evil influences of unhealthy 
winds, and the growth of vegetables in the fields and mea- 
dows. — SCHAOHT. 



NOTBS, QUBB1B8 AND BXTRAOtS. 


m 


Italy , — When the Apennine and Sahinian Mountain range and 
its slopes were covert with its natural growth of trees, the now 
detested Roman Campagnas, which constitute the largest part 
of the Pontine swamps, were a beautiful section of country, 
ifeey were then adorned with sumptuous summer residences, 
villas, parks, flower and fruit gardens of the Roman aristocrats 
After the destruction of the forests, the whole region became 
unhealthy, and almost absolutely uninhabitable on account of the 
malarious gases emanating from the soil. Formerly, these were 
absorbed by the leaves of numerous trees ; now they fill the air 
and infect even the very heart of St. Peter’s eternal city. 
Within a few years a portion of these swamps have been plant- 
ed with eucalyptus trees, and they have had a wonderful effect 
on the healthfulness of the atmosphere, and people now reside 
in these parts during the summer, where but a short time ago it 
was impossible to live. The eucalyptus tree is now being in- 
troduced into the everglades of Florida in order to purify the 
air in these unhealthy regions of the State. — Phipps. 


JIanovpr, — In Hanover, a province of Prussia, there are 
600,000 acres in the government forests, and the cost of working 
and all expenses, £130,000 annually ; the receipts £300,000, 
and the profit £170,000. Here the steepest and most rocky 
sides of the hills are all covered with forebts, which have been 
created by the labors of the Forest Department. In many such 
plac(*s, where even the few handfuls of soil placed round the 
young tree had to be carried some distance, it is not contended 
that the Jirst plantation will yield a pecuniary profit, but the 
improvement in climate by the retention of the moisture, and 
the reclamation of large tracts, formerly barren and unproduc- 
tive, is taken into account ; besides which the dropping of leaves 
and needles from the trees will, ere long, create a soil and vegeta- 
tion, and insure the success of plantations in future years. — 
Phipps. 


Immense amount of Water given to the Atmosphere hy Trees . — 
The amount of moisture given out by trees is immense. In 
some trees the upward rush of nioisturo from the roots is 
very powerful. The workmen in ship-y^ards frequently find in 
the centre of a teak log a core of sand 50 or 60 feet long, an 
inch in diameter, and hardened to a marble-like consistency, 
which has been carried and deposited there by the sap in its 
upward course. 

A few years ago a number of scientists of New England 
made a calculation as to the amount of water gjiven to the 
atmosphere by the “ Washington Elm, ” Cambridge, Mass. 
They calculated that the leaves of that tree would cover over 
200,000 square feet of surface, and that they gave out every 
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fair day dnrinff the growing season 15,500 lbs., or 7| tons, of 
moisture. — J. B. Peasleb. 


The Rain and Foresta, — There is nothing of greater import- 
ance to the a^icnlturist than rain at the proper season and in 
proper quantity ; and science has demonstrated that the forests 
of a country are potent in the regulation of storms, the forma- 
tion of clouds, and the descent of rain. Any thing which vitally 
affects the interests of the farmer and producer affects the whole 
State, and demands the earliest attention of the peoplo^s re- 
presentatives. — New York Report of the Commisaianera of State 
Rarka. 

The Pine Tree . — 

Old as Jove, 

Old as Love, 

Wlio of me 
Tells the pedigree ? 

Only tlie mountains old, 

Only the waters cold, 

Only moon and star. 

My coevals are. 

Ere tlio first fowl sung, 

My relenting boughs among, 

Ere Adam wived, 

Ere Adam lived. 

Ere tho duck dived, 

Ere the bees hived. 

Ere tlio lion roared. 

Ere tho eagle soared, 

Light and heat, land and sea, 

Spako unto the oldest tree. 

— ^Emerson : “ Wood Notes. ’’ 

The tremendous unity of the pine absorbs and moulds tho 
life of a race. The pine shadows rest upon a nation. Tho nor- 
thern peoples, century after century, lived under one or other 
of tho two great powers of the pine and the sea, both infinite. 
They dwelt amidst the forests as they wandered on the, waves, 
and saw no end nor any other horizon. Still tho dark, green 
trees, or the dark, green waters jagged the dawn with their 
fringe or their foam. And whatever elements of imagination, 
or of warrior strength, or of domestic justice were brought down 
by the Norwegian or the Goth against the dissoluteness or degra^ 
dation of the south of Europe were taught them under the green 
roofs and wild penetralia of the pine. — ^B uskin ; ‘‘ Modem 
Painters. ” • , 
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Pipes. — ^The short clay pipe fornwrly usod by smokers has of late 
years been to a great extent snpplanted by the wooden pipe, the 
manufacture of which' is now an important industry. Some 
interesting information respecting these pipes is given in Consul 
Il^rlis’s trade report on Leghorn, whence the material for making 
wooden pipes is now largely exported. Similar Works are also 
to bo found at Siena and Grosseto. Selected roots of the heath 
(^Erica arhorea ) — preference being given to the male variety- 
are collected on the hills of the Maremma, where the plant grows 
luxuriantly, and attains a great size. When brought to the 
factory the roots are cleared of earth, and any decayed parts are 
cut awaj. They are then shaped into blocks of various dimen- 
sions with a circular saw set in motion by a small siJeam engine. 
Great dexterity is necessary at this stage in cutting the .wood to 
the best advantage, and it is only after a long apprenticeship that 
a workman is thoroughly efficient. The blocks are then placed 
in a vat, and subjected to a gentle simmering for a space of 
twelve hours. Dtfring this process they acquire the rich yellow- 
ibli-hrown hue for which the bcbt pi])os are noted, and are 
then in a condition to receive the final turning ; but this is 
done elsewhere. The rough blocks are packed in sacks contain- 
ing forty to one hundred dozen each, and semt abroad, princi- 
])ally to France (St. Cloud), where they are finished into tho 
fiiTrious G.B.D., or pipes do bruyere,’^ known to smokers in 
England under tlie name of ‘‘briarwood” pipes. Tho produc- 
tion of this article is considerable, four hands turning out about 
sixty sacks per month. Consignments are also made to England 
and Germany ; but, tlie Anti-tol)acco Association v/ill bo glad to 
h(*ar at present tho demand is said to be rather slack . — Timber 
Trades Journal. 

Australian Timbers. — It has repeatedly been assorted that 
Australia is deficient in timbers suittible for building and 
other industrial purposes, but the assertion is utterly without 
ibundation. On the contrary, tho various colonies, especially 
iNew South Wales, are rich in timbers of every possible descrip- 
tion, many possessing a beautiful colour and grain, rendering 
them eminently suitable for decorative woodwork. Among tho 
more plentiful of the New South Wales timbers are the follow- 
ing : — Ironbark, generally used for railway purposes and girder 
beams fol* buildings. The retail price is 2«. per cubic foot 
for girders, and £1 Ss. per 100 superficial feet for sawn timber. 
Grey gum, generally used for building purposes, palings, and 
fencing, and is retailed at 18^. per 100 superficial feet. Marsh 
box, generally found in rich marshy ground, and is used for 
building purposes ; price 18^. per 100 superficial feet retail. 
Blaekimtt, greatly used for all kinds of house and ship-building 
purposes, and also for street-paving cubes ; price 18®. per 100 
superficial feet. Spotted gum, mostly used for shipbuilding, 
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owing taits long lengths and bending* qualities ; price per 
100 superficial feet retail/ Mahogany, used for fencing and 
general purposes, is coubidered to be able to stand a long time 
under ground ; price 18ts. per 100 superficial feet retail. Tal- 
low-wood, one of the best timbers for building purposes that can 
be obtained iirthe Colonies, having a greasy nature resembling 
Indian teak, and sells at about the same .price as ironhark^ 
Blue gum, greatly used by wheelwrights, and also used for 
generju purposes, and belonging to tne best class of timber 
growing in this colony ; price I85. per 100 superficial feet 
retail. Colonial })ine is largely used for all rough purposes in 
house building and box making, and also for flooring boards, and 
sells at present at £1 2s. per 100 superficial fpet retail . — Timber 
T'rades Journal. 


Gamble’s Indian Timbers. — Mr. Lowrie has written to point 
out that in Ajmir Cordia Rothii has a heartwood, and that in 
C. Rothii and C. MacLeodii the rings of the heartwood differ 
from the annual rings. 

These facts are not given in Mr. Gamble’s l?ook on Indian 
Timbers. We shall bo glad to receive specimens of these woods 
from Mr. Loy^rio for the Dohra Diin Forest School collection. 


We have noticed a resolution of the Government of India 
dated the 16th of August, under which it is ordered that all 
officers drawing a pay of Hs. 250 and over, whether gazetted or 
not, are entitled to the gratuitous medical attendance at their 
own residences from Civn Surgeons, and that gazetted as well 
as other officers drawing less than Rs. 250, are not eiititled to 
gratuitous medical attendance, except in the case of Proba- 
tioners under the Statutory Civil Service Rules, and Assistant 
Superintendents of l^ulico drawing less thjin Rs. 250 a month. 
It is a great pity that Sub-Assistant Conservators of Forests 
were not included in the list of exceptions, considering that by 
the nature of their work, they are specially exposed to malaria 
and other causes of disease. 


We hear that Messrs. Shuttleworth, Fry, Fuchs, Mainwaring 
and Wroughton of the Indian Forest Department, are serving 
as jurors on the Edinburgh Forestry Exhibition. 
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THE BABUL MEADOWS OF THE SHOLAPUR 
DISTRICTS. 

( Concluded from page 399.) 

Chapter III. 

Bahul Plantations . — I shall now proceed to give my expe- 
rience as to tbe various artificial methods of rearing babul 
meadows. The following methods have been tried by me in 
several places in the “reboisement’’ of the Sholapur District — 

let. Broad-casting the seed. 

2nd. Dibbling seed into prepared pits or unprepared 
ground. 

3rd. Plough lines of a few feet breadth and from 6 to 12 
feet apart. 

^th. Ploughing, harrowing and sowing the land as for an 
ordinary crop. 

Broad’-castwg . — -Of the first system I have but little to re- 
mark, it is a very simple and at the same time a very safe sys- 
tem if the soil is fairly good and the land rigorously closed, but 
it does not show quick returns, and can not be looked upon as a 
plantation in the strict sense of the term. Broad-casting, how- 
ever, is a good and safe system I repeat, and may be employed 
advantageously on semi-denuded as well as entirely denuded 
areas. It also is of great use in assisting natural regeneration 
under old reserves. 

Dibbling . — I cannot say as much for the second system. I 
have found dibbling succeed fairly well in semi-denuded forest 
lands, scrub jungles, and in gaps of young plantations worked on 
the fourth system. I have never seen it a success in bare and 
exposed lands. In fact I am thoroughly convinced that dibbling 
on those waste lands which have not a tree to afford shade or 
protection from the wind, sun and other climatic and meteorolo- 
gical influences, is a waste of labour and money. And as we 
nave in the Deshi talukds about 90 per cent, of our forest land 

3 L 




442 tHB BABUL HXADOWS OB' THB 8HOLAFOB OISTBIOTS# 


to reboise, to do it in this way is useless. *1 may be wrong in 
my inference, but the abore is a fact. The cause I believe is 
this. The system only permits of a few seedlings springing up 
together in bunches, so far removed from another tnat they in 
no way hasten the growth of the fittest, or protect each other 
from tne climatic and other influences above noted. If trans- 
planting fair sized seedlings of babul were possible, it might bo 
otherwise, but this mode of plantation is impossible. 

Plough lines, — W e come to the third ^stem, viz,, afowing seeds 
in plough lines of varying breadth with an intermediate space 
of a few feet. From the operation of ploughing alone it is pre- 
cluded from semi-denuded forest lands and scrub jungles. Of 
which the Sholapur District has a great amount, and must be 
confined to entirely bare lands, as the dam^e done by the 
plough and animals drawing it is unavoidable. On denuded lands 
1 have found that it is but of doubtful success, owing perhaps to 
the intermediate blanks which render it open to the same draw- 
baoks as dibbling when employed on open and liare tracts of 
land* I cannot* say that I have not seen it succeed, for it has 
succeeded, but a neighbouring fringe of trees or an extraordina- 
rily fertile soil with plenty of moisture has been the accessory to 
the success. The broader the plough lines the ^cater the success, 
and consequently I am led to the belief that it is best to plough 
the whole area and go in for the fourth system, which is ‘‘ par 
excellence the best w^ to rear babul for a quick return. 

Entire ploughing , — The fourth system must necessarily be 
carried out on lands which are entirely bare of lignified forest 
growth, as the whole land has to be ploughed over. It is no 
use, in the face of the enormous bare areas existing, rushing 
to a semi-rel>oised tract of land and there introducing the sys- 
tem, though I would not absolutely deprecate clearing a piece of 
waste land required for a fuel reserve in a certain locality near 
a railway station or town, or for any other special purpose. For 
the sake however of the general principles of reboiseinent I think 
the best land to choose for this species of plantation is a bare 
piece of land of the deep black cotton soil, or the sandy deposits 
found on the river sides. Having fixed this kind of land as it 
gives the quickest and largest revenue hereafter, it should be 
ploughed and cross ploughed in the months of December and 
January, it should then be cleared of all grass and roots. This 
rubbish should be piled in heaps and set fire to. The ashes can 
then be scattered over the ground or left where they are, for 
their quantity is very insignificant. The ground should be har- 
rowed once and even twice, as I find the more the soil is worked 
the better are the results.* If the soil be only indifferently 


• Well ventilated soil is invaluable for babul plantations, and I would s^ 
indispensable. One has only to see the results on the ballast of newly formed 
lines of railway, e. g.f Dhond and Manma^ The Resident Engin^r at ShoUpur 
showed me a wonderfnl example of germination and growth of this nature. 
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worked, the growth, if it ever appears, is j^or, similar to that of 
the former ^sterns, and gets choBed in spite of any amount of 
weeding. This naturally leads me to infer that the babul seed- 
ling demands a large quantity of one of the constituents of the 
^Biosphere, and that it does not wish to divide nourishment with 
^y ranker vegetation^ as it invariably gets the poorer share, and 
cannot therefore grow as rapidly as it might. It is true that 
young babul seedlings grow very well with certain other timber 
tree seedlings, but not with rank weedy vegetation. 

After harrowing, the drill plough, as used for jowari in the 
Sholapur District, should be brought into use with the first 
showers in June. The lines of seed should be as close as those 
used for the above cereal, and the seed should be sown very 
thickly. The thicker the better, for as soon as the first branch- 
^ lets meet, the possibility of grass and weeds growing is mini- 
mised, and from this point the growth increases most rapidly. 

BeBi seeds to he used , — It will be necessary to notice here 
that the seeds should be obtained out of some neighbouring 
sheep pen, as they germinate and also grow the quickest of any 
during the first year. Seeds soaked m water for 24 hours at 
about 200° F. are often used, but they, as well as others subjected 
to other fantastic processes, are not to be relied on, as they do 
not germinate at once in even tolerably reliable qu.intities, conse- 
quently many places are left in a tare and clear condition, 
and that the growth of such a plantation is slower is at once 
evident. 

Weeding, — In ten days or a fortnight from sowing, the seed 
should have germinated and sent up its two primary leaves, 
and within a fortnight of this, or one mouth at the latest, a 
first weeding will be found necessary. This will generally be 
about the middle or end of July, nothing more will be needed 
if the germination has been tolerably sucoos>ful. However, 
even in tolerably successful cases a second weeding should take 
place in October ; when, given that the plantation is on the 
good soils above referred to, the seedlings should not be less 
than 2 feet in height. They will sometimes be as much as 3 
feet. This second weeding has the effect of loosening the upper 
soil, caked by the heavy showers of the monsoon, and of permit- 
ting air to reach the roots, thus giving a spur to the growth, 
which is remarkable during the cold weather. I have known 
cases where it attained 6 feet in height by March. The gro^h 
then seems to rest until the next monsoon, when it again shoots 
upwards, arriving at its second and third monsoon at 10 and 
14 feet respectively. 

Thinning, — At the end of the fourth or fifth monsoon it 
will be found that the growth has passed the foliage height, and 
is about 20 to 25 feet. This is the time to make the first thin- 
ning. The small babuls which have succumbed in the struggle 
can then bo cleared out and used for fencing or fuel purposes. 
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Besides this, 5 candies of living trees per acre can be cnt out 
for cart shafts. The thinning should not be carried out too 
hardily, as I We found that babul grown quickly, as I am now 
explaini^, will, if too strongly thinned at first, be easily blown 
down. Tne first thinning should therefore spread over the fifth 
and sixth years of its growth. In the fifth year as stated above 
5 candies, or IJ tons, can be removed per acre. In the sixth 
year 15 candies, or 5 ^ tons. After this the plantation should 
stand quiet for about 3 years. 

In years 7 tons of wood have been cut out per acre, 
and I estimated in one plantation near Barsi, of exactly one acre, 
that the remaining wood weighed about 50 candies, or 18 tons ; 
from which I drew the inference that under especially good 
circumstances of soil such as the above, that 4^ tons per acre 
and pef annum was the average yield for the first 6 years. It 
cannot, therefore, be expecting too much to place the average 
annual yield at 5 tons per acre and per annum, for the term 
of the babul’s prime say of 45 j’-ears. 

Now 5 tons per annum would, at Rs. 4 per ton, price in 
forest, bring in Its. 20 per annum and per acre ; or in 45 years 
one acre would yield Rs. 900 ; but this sum cannot be looked 
upon as the clear profit. The following amounts must be de- 
ducted from it to arrive at the net profit 

RS. A. P. 

Rent of 1 acre best cotton soil (jirait) lost to 
Gkivernment by being in forests, @ Re. 1 
per acre for 45 yearn, ••• 

Cost of plantation per acre — 

Ploughing and harrowing, 

Sowing, ••• 

Weeding, 

Cost of temporary fence of thorns for two years, 
to protect permanent quick fence, of an arerage 
700 feet per acre — rs. a. p. 

Per 100, @ Rs. 2 first year, ... 14 0 0 1 gi n 0 

„ @ Re. 1 second year, 7 0 0 j 

Cost of quick fence, @ 8 annas per 100 feet, ... 3 8 0 

Thinning the same every 3 years, for 45 years, 

@ 8 annas per 100 feet, ... ... 52 8 0 

Cost of felling 5 x 45 tons, @ Re. 1 per ton, 225 0 0 


Cost of supervision inappreciable. 

Total outlay, Rs., ... 362 0 0 

Net gain, Rs., ••• 538 0 0 


... 45 0 0 

RS. A. P. 

.. 9 0 01 

... 1 8 0 > 15 0 0 

... 4 8 Oj 


This gives as nearly as possible Rs. 12 per acre and per 
annum after paying all costs. It will be seen that the very 
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largest estimate possible is made for expenditure. The plough- 
ing, &c., will never in any soil excseed this cost. The fen^g 
1 have calculated as being required on two sides of a special acre 

3 f 2 guntar by 20 guntar, a very unlikely event when some 30 
r' 40 acres are being treated in inis way. 

It might be argued — ^why do not the natives take im a 
cultivation yielding so much ? The fact is, thejr cannot afford 
the outlay in the first place, nor could they wait so long for a 
return, for it is naturally in the latter years of the babul’s 
growth that the revenue makes the average so high. 

Mr, Morarji Goculdas, late Member of Council, consulted 
me on the point of revenue from babul, and he was convinced, 
that it would be paying in the end, so for the purpose of sup- 
plying his weaving and spinning mills at Sholapur, he bought 
up suitable lands and commenced plantations on the plans I 
explained to him. Since his sudden death in 1880, the work 
which was at first pushed forward energetically has relaxed, and 
results are not satisfactory, but this is no matter of surprise, 
when as I understand, the revenue from sheep grazing among 
the babuls is a temporary prize, that the present agents of the 
mill cannot forego. 

Associates to Babul. — I have said nothing of associating 
other species with babul in plantations. I have hitherto strictly 
adherea to a pure babul plantation on the richest soil, but cir- 
cumstances arise when the best soil cannot be obtained, or that 
parts of the soil are suitable to babul pure, and parts are not. 

Effect of Soils on species. — I have found that if the black 
soil gets shallow in parts, the best thing to do to insure 
success, is to mix bor (^Zizyphus jujubd) with the babul seed, 
the growth of the babul does not appear then so stunted, as 
when it is by itself. Should the soil be extremely shallow, and 
the murrum crop out in parts, the babul may just possibly be 
able to grow here and there amongst bor, sirris (^Acada odora^ 
tisima) and nlm {Melia Azadirachta) ; these latter grow remark- 
ably well on the shallowest soil covering murrum. 

Again, the soil may change from black to the calcareous 
white soil. Babul will never do anything here, but the above 
named species thrive uncommonly well, with the exception of 
the bor. Therefore in making babul plantations special atten- 
tion should be paid to the changes of the soil, &c., in order to 
prevent gaps ana breaks. This can be done, by having at hand 
a certain quantity of the three above named species as associates 
to the babul. 

Further remarks relating to para, 34. — I strongly deprecate, 
except for general objects of reboisement, ploughed planta- 
tions in strips. 

In the 1st case, the whole soil is not utilised, and the pre- 
paration is really a very small factor in the oost. 
2ndly. A very large quantity of the trees on the outer edges 
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of the strips grow extremely crookedly, and as 
they receive the most l^ht, they are invariably the 
largest in diameter, ^ey consequently damage 
the straighter ones in the centre of the strips % 
cramping, and in many cases eventually killing 
them. It is extremely injudicious to cut these 
outer trees, owing to the large gaps they make, 
hence the death of the centre and straighter. 

3rdly. The system is not natural, one never sees natural 
growth in strips. 

4tldy» The labour of weeding is greatly increased during the 
first year, owing to the vegetation between the 
strips. 

6thly. The soil is not ventilated enough. 

Value of Babul in Forests. — The average prices of wood in 
the different talukds of Sholapur varied very much whilst I was 
in the District^. It sold in 1881, in the forests of the 


Sholapur taluki for Rs. 2-8 per candy of 784 lbs. 
Barsi „ Re. 1 

Madha „ „ 1 

Karmala „ „ 0-12 

Pandharpur „ „ 1-4 


17 


77 

77 

77 

77 


In the Nagar Districts the prices attained in the forest re- 
serves for the year 1883 were— 


For Nagar Taluka, 

... Rs. 1-6-0 

per 

784 lbs 

„ Shrigondeh „ 

... „ 1-9-0 

77 

77 

„ Sheogaon „ 

... 1-4-0 

77 

77 

„ Ruhuri „ 

... „ 1-8-0 

77 

77 

„ Kopargaon „ 

... „ 1-0-0 

77 

77 


Chapter IV. 

CuJttmgs in Babul reserves, — ^Having shown thus far the best 
means of procuring a good babul meadow, and how it should 
be treated up to 6 years of age, I will now proceed to show 
how the same tract of babul should be treated up to maturity. 

I have said in the sixth year, that a thinmng of about 15 
candies per acre should take place. The choice of trees is here 
a very delicate operation, for on those that are left depends the 
maximum growth being kept up. This is obtained by reserving 
as much as possible all the young trees that show a marked in- 
crease of growth over their associates. 

State of reserves after thinning, — Care should be taken in cut- 
ting out the thinnest stemmea trees, that no large gaps are 
caused. The heads of the reserves should bo so far freed, that 
they become clearly separated from one another and do tioi 
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touch, unless moved by a tolerably brisk breeze. When the 
thinning is finished the sunlight ought to be seen on the ground 
in a regularly difFused manner, and not in large patches. 

Cleanings during thinning for benefit of the associate species. 
l-^At the thinning in the sixth year, it will be often found 
necessary to assist nim and sandal trees in the reserve, for they 
are more valuable than babul, and generally found associated 
with it. They will have been passed in growth by the babul 
whether sown at the same time, or germinated in its shade from 
seeds dropped by birds. Though they will grow for a certain 
time in its shade, they will, if not freed at the sixth year, stop 
growing altogether, or grow in such a way as to unfit them for 
rature use. Therefore *the babul trees immediately covering 
them must be cleared out without hesitation, leaving them a 

g ood sky hole to escape by. This is the only case in which a 
g^P ^ ^he upper growth should be made. The rap will 
be closed before the next thinning, which should be in i£e ninth 
or tenth year at the latest. 

Choice of trees to fell in thinniv ^. — From the above it will 
bo seen that in thinning the following trees should fall : — 

Those that show the least signs of longevity and 
strong growth. 

^nd. Those dominating the more valuable species, such 
as nim and sandal. Besides these the following 
trees should also be chosen in preference to others 
for the axe. 

Zrd, All trees that have been seriously injured and which 
are showing signs of any physical decay. These 
signs can be at once detected by ascertaining 
whether the tree has ever been barked or hud a 
principal branch broken. 

^ih. All dead trees. 

bth. All trees that have been blown down or bent over 
beyond the power of recovering their position. 
One exception must be, however, quoted here to 
this rule, and that is, when such trees are on the 
outer edge of the reserve, be it by a river or any 
other open side. 

In the 1st case these trees act as a safeguard against erosion 
of the soil, and prevent the inner trees from being in turn up- 
rooted and bent over. 

In the 2nd case it is most essential to preserve them, as they 
act as a strong curtain against the wind, which if it got easy 
access to the interior would certiiinly not fail in blowing down 
a great number of other trees, especially in the earlier years of 
their growth, when the great object is to obtain a good length 
of straight stem before developing the lateral branches. 

Term and period of Thinnings, — Thinnings of this nature 
should take place once every three years, until the trees have 
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obtained say 80 years’ of age. After this a'ge, until the treat 
are commencing to show signs of having lived their life, once in 
5 years will be quite sufficient. The signs that indicated their 
age, I have always noticed were the • re-appearance of a very 
^neral growth of the young babul under tne elevated cover of 
the older trees. 

When the above took place, I did not adhere to the usual 
method of regeneration as taught in Continental Schools, be^ 
cause babul £)es not coppice, so 1 left the seedlings on the 
ground, clearing away the reserves in the annual fellings by 
degrees, thus allowing the young trees space in which to grow, 
the results were not a regular growth, as some parts seeded 
sooner than others. But with care and an eye to keeping the 
best seeding trees where they are required for filling up gaps, a 
complete irregular growth can always be obtained. 

Treatment when regeneration is complete. — Once the old re- 
serves are all cut out the young growth grows into a dense 
thicket, which, when it has passed what is termed its height of 
foliage, will again be open to the axe. 

General l^marhs, — It is needless to say that I have not 
formed the above opinions on the same piece of babul forest 
from youth to maturity, but I have had ample cases of all ages 
to build my inferences on. The only drawback in this is, that 
I am unable to give any figures as to the amounts obtained at 
the various trimmings and fellings, as I have shown up to the 
sixth year ; this is entirely owing to the absence of any data to 
guide me as to the origin and previous treatment of these re- 
serves. Some places were too restricted, and open to the various 
influences of an irregular growth. Others again showed trees 
approaching death at about their 26th year, and yielding very 
little timber per acre. This amount of course could not be 
taken, as the amount that might be cut off the ground from the 
time when regeneration has set in, to the time when the last 
reserve is felled. Also what the triennial and quinquennial 
thinnings will yield can only be determined when it is absolutely 
certain that one is making such a thinning, and not a thinning 
merely in continuation of some desultory kind of haphazard 
hacking that may have taken place two years before or ten. 
Had I remained in the Sholapur Districts, I might have been 
able to give accurate figures up to the end or the rotation, 
but this was out of my power. Somebody else may hereafter 
fill up this gap. But 1 certainly think the treatment above 
point^ out will ensure regeneration. 

Babul felling by diggiug.-^A.^ to the best means of felling 
the babul. This tree cannot be said to be actually felled, 
it is at first dug up as far down as the tap root gives timber. 
The lateral roots are then out through, and a push from the 
feller sends the tree to the ground. This style of felling is> 
however, only applied to trees when they attain 8 inches to ? itt- 
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ohcB in circumference^ under this size they are felled level with 
the ground, the root timber not being then worth the trouble 
of extracting. Some large trees have to be dug down 8 feet 
before sufficient root is cleared, and it has cost as much as Es. 5 

f ,fell one tree, but then the tree yielded Es. 60 in revenue. 

Occasions present ^themselves often where it is best, especi- 
ally with the larger tree, not to dig out the root, viz., when the 
tree is growing on a steep bank or on land open to floods or 
erosion^ 

Babul barking . — Where there is a large town in the vici- 
nity of the reserve, it is very profitable to bark the babul 
and place the bark under cover. Tanners will give as much as 
Es. 8 per candy of 784 lbs. for babul bark when fresh. If left 
on the tree it sells for its weight in wood. The barking, in 
spite of the dry climate, never seems to damage the wood by 
splitting. 

Precautions in fellings . — In felling babul, care should be taken 
to lop such branches first, as will permit of the tree falling in a 
desired direction, viz., not to injure the surrounding or inferior 
growth, if my such exist, and has to be preserved. 

disposal Of the smaller branches for fuel. — When the tree has 
fallen, the quick branches should all be lopped off and stack- 
ed for fencing sticks. Then the slightly larger branches, up 
to say 6 inches diameter, should be lopped off and cut into 
* fairly straight lengths, which should net exceed 10 feet, over 
this they Income cumbersome to place in carts. For if the 
contractor finds he cannot remove the fuel without cutting it up 
on the spot, prices suffer. These branches, which are only of 
use for fuel, should be stacked in heaps neatly and squarely. 
Any fixed dimensions for length, breadtn and height are not ne- 
cessary, but the stack should be neat and compact, as the weight 
can then be calculated to a certainty. I generally allow that 
45 cubic feet fair packing, makes one candy of 784 lbs., but if 
all the branches are very large, 40 cubic feet is nearer the mark. 

Disposal of larger hranSies for fuel or timber . — The minor 
branches and thorns being now stacked, it remains to cut 
off the principal branches and number them separately, as they 
will invariably serve for other uses than fuel. Any, that are^ 
rotten should oe thrown on the fuel stack. 

Disposal of stem . — Thus nothing now remains but the stem. 

I always advocate leaving it in its entirety, and not attempt- 
ing to out it up into pieces, which may be suitable for any 
fixed purpose. The bidders know all its uses well, will turn it 
to the oest account you may be sure, and will bid their best to 
get it in a fair sale. It should therefore be numbered along 
with the principal branches and classed under ‘‘ logs.”^ 

Mode of determining weight of timber. — ^The weight in candies 
of 784 lbs. of these logs is determined bv the following for- 
mula : — 

3 M 
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c is the circumference in feet at the middle of the log, I is the 
length of the log in feet. 

These measurements must be taken most accurately. 

Quicker method for determining weight , — The above formula 
is an extremely tedious means of finding the weight of each 
log, and I as a rule substitute another, which gives the weight 
in maunds of 28 lbs., the result can then be easily transformed 
to candies when necessary, but as a rule 90 per cent, of the logs 
are less than one candy, hence the saving in oalcnlation. The 
formula is 

7 

There is a slight over estimate here if we take the first as abso* 
lately correct, but as this is not the case always, the latter can 
he used with a certainty of being very near the truth, if fractions 
of less than half a maund are discarded. 

It may appear strange that timber is not calculated by cubic 
measure but by weight, such, however, is the local system, and 
must be adhered to for purposes of comparison in prices. 

Maximum price of one cubic foot , — It will be seen that 12^ cubic 
feet are supposed equal to one candy, and the larger the diameter 
of the tree, the more per candy is given. I have known it go 
up to Re. 1 per cubic foot, where the piece of wood would be 
used for an oil mortar, which has a circumfejrence of 10 feet. 

Cart shafts , — In the thinnings, a great number of young 
trees 6 to 8 inches diameter at Imse suitable as cart shaus are 
cut out ; these should not be cut up like the branch wood, but 
left in lengths of 15 feet and stacked separately, but in the same 
manner as the branch wood is for fuel, for by the weight the 
value is estimated. 

Grazing , — Now one word as to grazing in these reserves. 
If I had merely to state whether grazing should be allowed or 
not, I should distinctly say no I but as grazing is an evil which 
has to be permitted, I have only to point out where it can be so 
with the least detriment to the reserve. 

Prohibited animals , — Sheep and goats it is needless to say, 
should never be allowed within the reserve at any time. I 
need not give here the endless reasons for this. To sheep and 
goats, elephants, camels, mules and asses should be added. 

Permissable animals , — Cattle of the bovine species common 
to every village, do the least harm, but they should not be 
permitted into a reserve, until the bark of the babul, nim, 
sandal, &c., has hardened. I should fix this on the safe side 
at 10 years of age, and allow it until the time of regeneration, 
say 40 years of age. The oattle can then graze for 5 months 
of the year without doing very much damage. Damage they 
will always cause ; such as deteriorating the growth by what 
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I call hammering the upper soil into a cake. Again, there are 
always to be found numerous plots, even in the most regular 
growths, far in arrear of the rest, and as they are too scattered to 
permit of fencing, damage is inevitable. 

Means of minimisinff damage from grazing, — But as I remark- 
ed above, if the ^a;sing be sold, say for 5 months, it will be 
generally found that the damage is minimised. The cattle 
prefer the grass as long as it lasts, and it is generally all eaten 
up bjr November, and will not grow again until the next year, 
I think July to December the best months to give. This is a 
general rule, but I have found it advisable to let the grazing 
over a later period, sometimes from October to February or 
even later, when the ground was too moist to allow of cattle 
entering. In these reserves of course the grass grows as a rule 
even up to January owing to the moisture. 

8aU of babul pods, its conse^ences.-^Bahnl pods should never 
on any account be sold to shepnerds, even when the trees are very 
large. The damage that the shepherds do to the trees with their 
long bamboo poles is enormous. I have seen thep breaking 
even large branches in this operation, and the sheep which are 
supposed to be in the reserve for the purpose of eating babul pods, 
devour everything they come across. Even the grass is literally 
pulled up out of the ground, and next year’s crop for the big cat- 
tle thereby very much depreciated. In Rholapur the Gowlies 
positively refuse tp buy grass that has been open to sheep grazing, 
they know it is worthless. Preserve the grass for the Gowlies 
and five times t;he revenue will be made that would be if given 
to sheep.* Babul pods wdll probably at no very distant date 
form a large source of revenue from their sale for tanning pur- 
poses. I have been in communication with a firm in Bombay 
this year, 1884, who are making experiments, and I offered to let 
them have ten tons at any railway station on the Dhond and Man- 
mad Railway if they fixed a fair price, but the offer was declined, 
at they do not seem to know whether it can be used or not. 

Since writing the above, I have noted that, given a field of 
good black soil, entirely free of lignified vegetation on which 
it is desired to make a babul plantarion, that very good results 
can be obtained by ;^nning sheep on it during the night in the 
months of April and May, if it is known that they are being fed 
on babul seeds. The following monsoon a thick carpet of seed- 
lings will be found. Once these seedlings have sprung no sheep 
or goats must ever be allowed near the place again. This sys- 
tem is remarkably cheap, but owing to the reserves being as a 
rule extended in area ana generally partly covered with growth, 
it is extremely dangerous and open to very great abuse when 
put in practice. 

B>. F. 


* I have proved this cldarly ia my report on tbo grazing of the Sholnpur DU* 
tricte of 1880-81. 
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PROGRESS OP FORESTRY IN INDIA. 

(Continued from page 410) f 

Thb total area planted 'with trees of all kinds in the provinces 
immediately untfor the Government of India aggregate 88,000 
acres on the Slat March, 1882. In the Presidencies of Madras 
and Bombay also large areas have been planted, and cultaral 
operations of all kinds progress vigorously wherever forest man- 
agement has been started in India. In addition to the regular 
plantations there has been much sowing and planting in the 
tbrests in order to aid natural reproduction ; the areas thus 
operated upon^ however, are not included in the figures here 
recorded. Broad-cast sowing of seed, without any previous 
preparation of the ground, has not hitherto yielded gooa results. 
Attempts have also been made to favour the growth of the more 
valuable, by cutting back saplings of the less valuable kinds. 
The cutting of climbers is an operation peculiar to India. Many 
forest^, when first taken in hand, ate found to be full of these 
large climbing shrubs, the stems of which, as thick as a man's 
thigh, but as flexible as a rope, were seen winding round the trees 
or nanging upon them, wmle the dense foliage of the climber 
completely smothered the crown of the tree. Teak and sal are 
frequently attacked in this manner, and the result is stunted 
growth and irregularly shaped stems. The eradication of these 
creepers has generally been one of the first operations when the 
protection of a forest was taken in hand, and in many of the 
more valuable forests they have been eradicated. When a sys- 
tematic treatment of the Indian forests was first attempted, it 
was found that in most cases those forests which were accessible 
were exhausted, and that only those which were remote and 
difficult of access contained timber and other miiterial fit for 
sale. The necessity of making these forests available by improv- 
ing the export lines and other means of communication forced 
itself early upon the attention of those who were charged with 
their administration. In Burma, where the teak timber is 
floated down from the forests, large areas had fortunately been 
protected by natural obstructions in the streams, which prevented 
the export of the timber growing above them. In 1858 opera- 
tions were commenced to open out these obstructions by blasting 
the rocks in the rivers, and ever since that time this work has 
been steadily continued. 

In Oudh, Captain E. Wood, the Conservator of Forests, com- 
menced early to divide the forests in his charge into blocks, and 
BO to arrange the lines which separate these blocks that thev 
might be used for the export of timber. The value of the Oudh 
forests has been greatly enhanced bjr the complete system of 
roads (about 900 miles in length) which have thus been made. 

Large forests cannot be managed without a well considered 
methodical plan of working, and the first step in this direction 
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is the preparation of good topographical maps. At the outset 
it was necessary to be satisfiea with maps of a very rough kind 
•--mere sketch maps. As operations progressed and more ao 
curate maps were required, it was possible in some cases to use 
tjhe work of the great Indian Survey, but frequently special 
maps were needed ; hence in 1872 it was found conveUient to 
organise a special staff for the survey of forests, and this was 
done by Maior F. Bailey, of the Royal Engineers. This staff, 
though employed exclusively for forest work, is under the su- 
pervision of the Surveyor-General of India. 

The necessity for regulating the working of the forests by a 
carefully devised plan of operations was felt long before accurate 
maps were availahle. The first working plans were necessarily 
of a rough and preliminary kind, and intended to provide for a 
short senes of years only. Thus the Burma Forest Report for 
1862«43 contains the outlines of a plan for working the teak 
forests in that province 4^ing a period of twelve yegra. This 
plan was revised in 1868, and again in 1880. For one of the 
finest sal forests in the Eastern Duars-^the Buxa forest — Dr. 
Schlich, while Conservator of Forests in Bengal, proposed (in 
1873) a plan, laying down the work to be done during a period 
of eight years. In the same manner, the working of forests in 
other provinces was regulated W preliminary working plans 
drawn up for short periods. The necessity of omjdoying a 
special agency for this purpose has now been recognised, and 
for the provinces under the Government of India the control of 
this mo*9t important branch of work has been entrusted to the 
Inspector-General of Forests. 

It will now be well to give a brief account of the staff of 
officers employed for forest administration in India. In 1864 the 
writer of the i)resent paper, who since 1856 had been Conserva- 
tor of Forests in Pegu, and later in the whole of British Burma, 
was appointed Inspector-General of Forests, in order to advise 
the Government of India and the Local Governments in regjird 
to the organisation and management of forest business. This 
appointment is now held by Dr. Wm. Schlich, who joined the 
Indian Forest Service in December 1866. The chief forest 
officer of one forest circle is styled Conservator of Forests, In 
several provinces there is only on© circle and one Conservator. 
On the 1st January, 1884, there were fifteen Conservators, 
viz. ; — 

In the Preeidenoy of Madras, 2 Oonservators. 

,, ,, Bombay, ••• ••• 3 

„ Province of Bengal, ... 1 n 

„ „ North-West and Oudh, 3 „ 

,1 Punjab, ••• ••• 1 It 

„ Central ProvinceB, 1 „ 

„ „ British Burma, ... 2 „ 

II ,, Assam, ••• 1 n 

}> ,, Berar, ••• ••• I n 
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Each forest circle is divided into a number of divisions, each 
division forming the charge of a superior officer, who is styled 
Deputy or Assistant Conservator. Divisions are subdivided 
into ranges or executive forest charges. The extent of ranges 
varies exceedingly, according to the greater or less importance 
of the forests comprised in them, and according to other cir- 
cumstances. Eventually an area of 20,000 acres, or 30 square 
miles, will probably be found to be as much as can well be 
managed by one Executive officer or Forest Ranger, though in 
specif cases, such as large plantations or other forests intensive- 
W worked, a Ranger can only manage a much smaller area. 
It has been stated that the area of Reserved Forests on Slst 
March, 1882, amounted to 30,000 square miles ; hence, if the 
organisation were complete, the executive management of this 
area would require a staff of 1,000 Forest Rangers or wood man- 
ners. Ranges are subdivided into beats in charge of Forest 
uuards, whose duty is confined to the protection of the forest. 

The Indian Forest Service is thus divided into these main 
branches— the Controlling or Administrative 8taff (Conser- 
vators, Deputy and Assistant Conservators) in charge of forest 
circles a^nd divisions ; the Executive Staff (Forest Rangers^ in 
charge of ranges, and the Protective Staff' (Forest Guards) in 
charge of beats. 

Only the Controlling or Administrative Staff is recruited 
from Great Brihiin, while the officers of the Executive and Pro- 
tective Staff are all natives of India. The number of Conser- 
vators, Deputy and Assistant Conservators, in all parts of British 
India does not exceed 150, and it is not likely that this number 
will be much increased in future. Of those appointments, some 
will alw.ws be filled by the promotion of Forest Rangers, na- 
tives of India, who have distinguished themselves as Executive 
officers, so that the number of candidates required annually 
from Great Britain to fill vacancies is limited. Since 1867 great 
attention has been paid to the selection and professional educa- 
tion of the candidates destined to fill appointments in the Con- 
trolling Staff. It has been recognised that the candidates 
selected must possess a thorough knowledge of pure and applied 
mathematics (up to and including plane trigonometry and the 
binomial theorem), and of selected branches of natural science ; 
and that before going out to India they must make themselves 
familiar with the administration of large forest domains in those 
countries where extensive areas of State and Communal Forests 
are managed according to a regular ^stem. 

The formation of the Government forest domains in India, and 
the organisation of their management, has been a large under- 
taking, and the progress wl^ich has been made in this work could 
not have been accomplished had the experience gained in forest 
administration in Europe not been utilii^ ; and in future it will 
bo necessary to maintam an intimate connection between forest 
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administration in India and in those conntries of Enrope 'where 
scientifio forestry is based upon the experience of centuries. 
Climate and the species of trees are different in India, but the 
principles upon which systematic forestry is based, are the same 
id all countries, and the aim in future must be, as it has been in 
the past, to build the system of forestry in India, not upon the 
ideas and theories of individual men, but upon the results which 
long experience has furnished in those countries of Europe 
where scientific forestry is oldest and best understood. 

So far regarding the oflScers of the superior staff, upon whom 
mainly rests the responsibility of building up forest administra- 
tion in India. In the case of officers of the Protective Staft*, or 
Forest Guards, what is necessary in order to ensure eflSciency 
are local knowledge, a strong constitution, active habits, honesty, 
and general intelligence. Higher qualifications are required 
from Forest Hangers, and for the purpose of training candidates 
for the large and important staff of Forest Rangers, a Forest 
School has been established at Dehra Diin, in Northern India, 
to which four forest divisions, situated in the plains and in the 
hills of the Himalaya, have been attached. The arrangement 
is that eight months in the year are devoted to practical work 
in the School forests, while the remaining four months, during 
the slack season in summer, are devoted to theoretical instruc- 
tion in mathematics, the natural sciences and forestry. All 
candidates are taught surveying in the field and in the office, 
and Major Bailey, who organised the Forest Survey, has been 
appointed Director of the Forest School. As the students at 
the Forest School come from Burma, A'^sam, Madras, Oudh, 
the Punjab, and from other provinces, where they all speak 
different languages, it is necessary to give the instrnction in 
English ; ancf it has been settled that no candidate shall be sent 
up from the different provinces who has not received a good 
general education. Recently a lower class has been established 
for those who do not aspire to the Forest Ranger’s certificate* ; 
those men are taught in the Hindustani lan^age, and they 
study for the certificate of Forester, a class intermediate be- 
tween Forest Rangers and Forest Guards. 

At an early date the necessity of providing handbooks for 
Indian Forest Officers was felt. In 1856 Dr. Gibson brought 
out a handbook to the forests of the Bombay Presidency. In 
1861 Dr. CUeghorn published his well-known work on the 
“Forests and Gardens of South India,” His successor in 
Madras, Colonel Beddome, commenced in 1869, and completed 
in 1873, his ‘‘ Flora Sylvatica of the Madras Presidency, In 
1874 appeared the “Forest Flora of North-West and Central 
India,” which had been commenced by the late Dr. J. Lindsay 

* Tills is a mistake, as the men who obtain the Forester's certificate are eli- 
gible for Uangcrehips 12 months after leaving the Forest School,— [E d.] 
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Stewart, Conservator of Forests in the Punjab, and which was 
completed by Dr. Brandis. In 1877 was published the Forest 
Department Code, which was intended to regulate the conduct 
of business and we rendering of accounts. In the same year 
appeared the “ Forest Flora of British Burma,” by the late 
Sulpiz Kurz, Curator of the Herbarium at the Calcutta Botanic 
Garden. A general Manual of Indian Timbers was brought 
out in 1881 by Mr. J. S. Gamble, then Conservator of Forests 
in Bengal, and now Conservator in the northern circle of the 
Madras Presidency ; and in 1882 two most important Manuals 
for Forest Officers were published by Mr. Baden-Powell of the 
Be^al Civil Service, who for many years had been Conservator 
of ]^rests in the Punjab, and who in 1873 and 1874 had been 
acting as Inspector-General of Forests to the Government of 
India. The first of these works treats of the Land Revenue 
Systems and Land Tenures of British India ; and the second is 
a Manual of Jurisprudence for Forest Officers — viz., a treatise 
on the forest law and those branches of the general civil and 
criminal law which are connected with forest administration. 

A sketch of the management of the Crown forests in Eng- 
land, of the woodlands or private estates in Scotland, and of 
forest management in Germany, Austria, and France, is con- 
tained in two useful small volumes (published in 1873), and 
written chiefly by Major Campbell-Walker, now the Conservator 
of Forests in the Southern Circle of the Madras Presidency, 
with contributions by Mr. Gustav Mann and by Major Pearson. 
An excellent little book on Sylviculture by one of the Profes- 
sors at the French Forest School — the late M. Bagneris — was 
published in 1882 by Messrs. E. E. Fernandez and A. Smythies, 
both attached to the Dehra Diin Forest School. A handbook 
on the organisation and valuation of forests on the Continental 
system was published in 1883 by Mr. J. L. L. Macgregor, an 
officer in the Bombay Forest Service. Besides these handbooks 
and manuals, numerous reports and other official documents on 
the subject of Indian forests have appeared. 

In July 1875 Mr. Baden-Powell and Dr. Schlich issued the 
first number of The Indian Forester^ which was commenced 
as a quarterly magazine, and is now a monthly periodical 
on Indian forestry. This journal, which was edited by Dr. 
Schlich until 1878, and by Mr. Gamble until 1882, is now in 
the hands of Mr. W. R. Fisher, the Deputy-Director of the 
Forest School, and officiating Director during Major Bailey’s 
absence in Europe. 

The object of The Forester was to supply a medium for the 
inter-communication of ideas^ and the record of observations 
and experiments ; and not only has this object been accomplish- 
ed, but those who have contributed to its pa^es have given 
material help towards building up a system of scientific forestry 
in India. One of the great wants felt at the outset was a suit- 
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atle terminology, or a collection of technical terms required for 
this branch of applied science so recently introduced in India. 
A series of articles appeared in the magazine written by several 
of the most competent Indian foresters, in which the English 
Iquivalents for the technical terms which have been long in use 
in forestry on the Continent of Europe, were discussed, and 
many technical terms are now well established. 

Indian Forest Officers have at different times been employed 
to assist in organising forest administration in various British 
colonies and dependencies, and the substance of the reports sub- 
mitted by these officers to the Colonial governments, or other 
communications sent by them, have from time to time appeared 
in The Indian Forester^ Thus in 1876 Mmor Campbell- Walker 
was requested to examine the forests of New Zealand, and he 
submitted proposals for their organisation to both houses of the 
General Assembly of that Colony in 1877. In 1880 Mr. R. 
Thompson, Deputy Conservator of Forests in the Central Pro- 
vinces, was deputed to the island of Mauritius for a similar 
purpose. The forests of Ceylon were examined and reported 
upon by Mr. F. d’A. Vincent in 1 882. An Indian Forest Officer 
(Mr. E. Dobbs) was appointed in 1882 to the charge of the forests 
in Cyprus, and anotner (Mr, D E. Hutchins) is at present 
serving in the Forest Department of the Cape of Good Hope. 
In this manner The Indian Forester has been en ibled to give in- 
formation regarding the progress of forestry, not only in India 
and Europe, but also in other parts of the globe. The plan of 
this periodical was first started at a conference of Forest Officers 
held at Allahabad in January 1874. A second general confer- 
ence of Forest Officers from all provinces of India was held at 
Simla in October 1875. The advantages of periodical meetings 
of foresters charged with the management of extensive estates 
aio well recognised wherever forestry is practisejj. The results 
of lorest management do not show at once, and the mistakes 
which may be made in the organisation and treatment of forests 
do not as a rule manifest thoinselvcs until a generation of 
foresters has passed away, and the work has gone into the hands 
of now men who had nothing to do with the framing of the 
original plan. When a bridge is built or a railway is made, it 
is not generally long before the defects of plan and construc- 
tion manifest thems^ves ; but the wrong treatment of a forest 
may not manifest itself for a long series of years. Certain 
questions, therefore, of forest management should never be left 
to the judgment of individuals, but should bo submitted to the 
discussion on the spot of a number of competent and expe- 
rienced foresters. 

A free interchange of views on important questions of forest 
management in India has been attained by periodical meetings 
of Forest Officers, and it is the recognised practice, as a rule, of 
the superior officers to consult the local foresters regarding all 

Sm 
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important measures proposed by them^ and to discuss vrith them 
on the spot in the forests all questions that may arise concern- 
ing the management of the estates entrusted to their charge* 
A useful interchange of views on professional subjects has been 
started in the pages of The Indian Forester^ in regard to the 

Manual of Indian Sylviculture, ” a work undertaken by Mr. 
E. E. Fernandez, and the need of which has been felt ever since 
the first attempt was made to teach Sylviculture at the Forest 
School of Dehra Diin. A rou A preliminary edition of portions 
of the work was printed ana circulated, and the notes and 
critical remarks regarding it have been published and discussed 
in The Forester, Useful suggestions regarding Indian Sylvicul- 
ture are scattered in many oflScial Forest Reports and other 
publications, but no attempt had been made to treat the whole 
subject in a systematic manner. The undertaking is largo, 
new, and difficult, and some time must elapse before it can bo 
completed. The study of books may be said to be a necessary 
evil, in contradistinction to the study of nature in the forest ; but 
whether evil or not, good handbooks are necessary, and it is to 
be hoped that the “ Handbook of Indian Sylviculture, ” when 
completed, will be the first of a series of handbooks which will 
facilitate the study of Indian forestry in all its branches. 

These handbooks Jind periodicals, reviews and reports, how- 
ever, are only means towards the ultimate object aimed at, and 
the object is to promote the well-being and to advance the pros- 
perity of the people of India. Well may the question be asked, 
whether the people of India will really benefit by the establish- 
ment and good management of these large State forest domains. 

The advantages which the people of India wdll derive from 
the maintenance and further development of forest conservancy 
are of two classes— direct and indirect. The direct advantages 
are easily defined. They comprise the provision of a permanent 
and sufficient supply of timber wood, bamboos, and other forest 
produce for the agricultural population, for towns, railways, 
shipbuilding, iron smelting, and for exj)ort. It might bo argu- 
ed, and it has ere this been argued, that this object might have 
been accomplished in a different way, and it has been urj^ed 
that as the demand for timber and otlier forest produce in- 
creases, the requisite supply will at all times come forward 
without the intervention of Government. 

In certain cases and under favourable circumstances private 
enterprise can doubtless l)o relied upon to create forests and to 
supply the demand for forc'st produce, and there is one instance 
in India which illustrates this in a remarkable manner* As is 
well known, the southern part of the Indian Peninsula produces 
no coal, and there is no prospect of finding it. Hence, the 
town of Madras, with a population of 400,000 souls, large cotton 
mills and other factories, Government establishments, and the 
two railways which have their terminus in that city, are all 
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dependent for their fuel requirements upon sea-borne coal from 

Bengal, Great Britain and Australia, and upon wood. 

Wood, though it commands a high price at Madras, has 
hitherto oeen cheaper than sea-borne coal, and the consumption 
t it is considerable. It has been variously estimated at from 
80,000 to 100,000 tons a year, and the mean retail price during 
the three years ending with 1880 was about 20a. a ton of 2,240 
lbs. At this price it pays traders to carry firewood to Madras 
from distant woodlands, 44 miles by cart, in addition to the 
same distance by bpat — a total distance of 88 miles. But for- 
merly there were woodlands much nearer the town, and the 
price was less. As these woodlands became exhausted through 
reckless cutting, and prices rose, experiments were made in the 
first instance by Government, to plant Casuariria ecjuiaetifolia, 
a tree indigenous on the coast of Burma, which was found to 
thrive well on the belt of sand stretching along the Madras 
coast. The matter was taken up by landholders and others, and 
the result is that within the last 20 years upwards of 30,000 
acres have been planted hy private enterprise to provide for the 
supply of the town, and that from Madras to Coromandel in the 
north, a length of 24 miles, and to the Palar river in the south, 
a length of 40 miles, these private Casuarina plantations form 
an almost continuous belt of forest about half a mile wide along 
the coast It was most fortunate that as the natural woodlands 
within easy reach of the town had become overworked and ceased 
to yield, private enterprise stepped in and supplied the defici- 
ency. A regular system of management has deNcdoj)ed, and 
besides yielding fuel for Madras and a hand'^oine income to the 
proprietors, tbeso plantations have fixed the sand along tho 
coast, and largo areas of waste land hitherto almost useless 
bin e hoen utilised. 

This is a remarkable and almost unique instance of forests 
being created and maintained by private enterprise in India. 
Tlje conditions, however, were exceptionally favourable ; the 
I)lauting costs very little, tho operation succe(»ds with hardly any 
tInIv of failure, the crop is tit to be cut after eight yearns, and 
the outturn is very large. Under less favourable conditions 
private enterprise has not come forward to supply the demand 
for fuel by the railway or for iron smelting, or the demand of 
other towns. As a matter of fact, had Government not stopped 
in to arrest tho denudation of tho country, by protecting the 
remaining forests and by planting, no action would have neon 
taken in tho matter, and the people of India would have suffer- 
ed. Within the last fifty years the extension of cultivation has 
boon so rapid, that in many districts largo tracts have been 
completely cleared, the forest rooted out, and the land brought 
under cultivation. Such tracts may ho seen in Burma, in the 
Central Provinces, in South Berar, at tho foot of the Himalaya, 
imd in many other parts of India. Hardly in any case has the 
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foresight of the agricultural population induced them to leave 
forests standing for the supply of timber fuel, bamboos, and 
other forest produce. The fertile plains of Tharrawadi in Burma, 
which were almost continuous forests in 1856, are now open 
rice fields, with groups of trees and small forests, it is true, scat- 
tered among the fields, but they owe their existence to the fact 
that they chiefly consisted of teak, and that teak was a Royal 
tree, the cutting of which was prohibited by Government. In 
other districts, where there was no teak, no trace of the old 
forest is left — the people suffer great inconvenience, and the for- 
mation of village forests is contemplated. In the Central Pro- 
vinces forests have been preserved by Malguzars or Landholders 
on their estates, because the timber or bamboos in them were 
valuable and could be converted into money. In the drier parts 
of North-West India, whore forests are scarce, there has, in 
some oases, been a tendency towards the preservation of forests, 
either as sacred groves or for hunting, or in some cases to pro- 
vide fuel for iron smelting, to protect the water supply in 
springs and streams, to provide fuel for towns, or to secure a 
supply of cattle fodder in times of drought and scarcity. But 
there has been no organised and effective action to accomplish 
these objects. 

As a rule, it may be said, that unless Government had step- 
ped in and had reserved forest tracts, many districts would 
have become denuded and the people would have suffered. Had 
the Government not interposed after the annexation of British 
Burma, the teak forests of that province would have become 
annihilated, and there would be no prospect of a permanent 
supply of teak timber from that quarter. The vast and thickly 
cultivated plains of Northern India depend for their timber, 
bamboos, and other forest produce entirely uj)on the forests at 
the foot of the Himalaya, and had Government not interfered 
to preserve them, they would have become gradually exhausted. 

Cattle fodder has been mentioned among the produce expect- 
ed to be furnished by the public forest domains in India. Even 
in this respect Government has had to take the initiative, and 
action on a large scale is contemplated in the drier districts of 
Northern and North-Western India. In the small British dis- 
tricts of Ajmore and Merwara in Rajputana, which have a dry 
and hot climate, with a scanty and uncertain rainfall, the waste 
land and hills, in that portion which is not included in the large 
private estates, were origmally the property of the State. At 
the land settlement in 1850, however, the waste land and hills 
were included in the common land of the villagers, and their 
management was made over to them, the result being that these 
lands were gradually denuded. What wood there was, was cut 
and sold, and the hills became hare. In the drier districts of 
India grass grows much more plentifullv under the partial sh^ 
ter of trees, though under the cover of dense and closely stocked 
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forests it is killed out. Hence, in many parts of India the first 
effect of denudation has been the deterioration of the grazing 
grounds, and this hiELS been most k^nly felt in seasons wifi 
insufficient rainfall. The occnrrence of such exceptionally dry 
[Reasons is mafortunately not uncommon. As the hills and waste 
lands in Ajmere were denuded, not only wood for the people 
became scarce, but sufficient pasture for the village cattle was 
no longer obtainable. Moreover, the water supply in wells and 
streams became uncertain ; many of the tanks constructed by 
Colonel Dixon, who for many years governed theso districts in 
an admirable manner, were rendered either useless, or their use- 
fulness was greatly impaired, because the smaller tanks silted 
up from the sand and loose soil washed down from the naked 
hills, and because in many cases the hunda were breached by 
sudden floods rushing down the bare hill sides. Action became 
necessary in the interest of the people, and in 1874 a special 
regulation was passed, enabling Government to take up any 
tracts of the common lands, for the purpose of forming State 
forests, certain rights in them l>eing secured to the viUagers. 
Under this regulation upwards of 100 square miles of hills and 
waste have been taken up in these districts, and they have now 
been effectually protected for nearly ten years. These opera- 
tions were undertaken in the first instance with the view of 
improving the water supply in the wells and tanks, upon which 
cultivation in these districts chiefly dep».iids, and in course of 
time their beneficial effect in this respect will doubtless mani- 
fest itself ; but up to date, tho principal advantage has been, that 
the supply of grass lias increased largely. Durmg several sea- 
sons of drought which have occurred, tho increased supply of 
grass in the protected areas has been extremely useful. In this 
manner forest conservancy may be expected to mitigate the 
disastrous effects of seasons of drought and famine wYiich un- 
fortunately are of freejuent occurrence in India. The importa- 
tion of grain into famine-stricken districts can be facilitated by 
the construction of roads and railways, but cattle fodder cannot 
to tho same extent be distributed over the country ; it must 
either be produced in tho vicinity, or the cattle must lie driven 
away to places whore pasture is available. Want of fodder and 
tho consequent mortality among cattle has always been one of 
the principal evils attending famines in the drier districts of 
India, and this evil can in many cases be mitigated by forest 
conservancy. But it is not only the larger supply of grass 
which is useful in times of drought ; the branches of several 
kinds of trees form an excellent cattle loddcr, and during the 
^eat famine which devastated R^pntana from 1867 to 1869, 
the old forest preserves, which the Chiefs of several Native States 
(notably of E^hengarh near Ajmere) and large landholders 
had formed, weye of extreme value to the people. Special per- 
mission was given to lop the branches of trees for the cattle of 
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the towns and villages in the vicinity, and by these means many 
were saved from starvation. These preserves in the Native 
States of Eajputana were of long standing ; in most oases they 
had been formed for hunting and shooting, but in times of 
drought they proved extremwy useful to the people. 

(To he ccmtinued^') 

THE INTERNATIONAL FORESTRY EXHIBITION AT 
EDINBURGH. 

For a full account of this exhibition wo refer our readers to 
the special number of Forestry,” our limited space only permit- 
ting us to quote the portions which describe the Indian exhibits, 

** The greatest event in the history of forestry in Britain lias taken 
place since onr last issue, in the opening of the great International 
Forestry Exhibition at Edinburgh on the Ist of July. After this 
event, British forestry may fairly assert its right to be treated as a 
leading factor in the future of the Empire, and to receive its due 
measure of public attention and support, as an important science as 
well as a profitable art. We can believe that even the most sanguine 
of the originators of the grand Exhibition at Edinburgh never anti- 
cipated anything like the measure of success which has crowned their 
efforts, and the important results which may flow from it. The 
sagacious and happy vein in which these objects were treated of at 
the opening ceremony by the President, the Marquis of Lothian, and 
the other speakers, leaves little to be added ; and we earnestly hope 
that the Exhibition will prove to be a great financial success, so that 
means may bo provided for creating a School of Forestry, which is 
now so much wanted, and is so generally desired. 

Amongst Colonial and Foreign exhibits the palm may certainly 
be awarded to the Government of India, and praise is due to all con- 
cerned, notably to Colonel Michael, to whose energy the various 
exhibits were so punctually and tastefully arranged. An interesting 
preface has been written by Sir George Birdwood, C.8.I., from which 
it would appear that before 1848 no check whatever had been imposed 
in India on the reckless clearing of the primeval forests for cultiva- 
tion, and no heed was taken of the effect such clearing, particularly 
on the slopes of hills, would have on the rainfall. In 1848, Major 
General Frederick Conyers Cotton, C.8.I., then a Captain in the 
Madras Engineers, urged on the Madras Government the necessity 
for taking some immediate steps to preserve the forests bordering on 
Coimbatore and Cochin from further denudation by the reckless waste- 
fulness of the native contractors who farmed the forests for the 
supply of teak wood for the Bombay dockyard. On hie recommen- 
dation, Cdonel (then Lieutenant) Michael, C.8.I., who bad had 
opportunities of observing forest conservancy on the continent of 
Europe, and who, as an accomplished shikari, had a wide practical 
acquaintance with the forests of Southern India, was appointed to 
give effect to General Cotton's proposals. Colonel Michael organised 
an establishmont, opened oat roads and timber slip4 down the moan- 
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tain paases, and soon scored a financial sncoess. His efibrts in pro- 
yiding efficient conservancy were far more important. It became at 
once apparent that it was better in the interests of the State to 
preserve the magnificent natural forests of the Presidency than to 
Mse itn immediate revenue from them ; and the first step taken in 
this view was to lease ^ an extensive teak tract from the Zemindar of 
Oolangode, and to buy up all his minor contracts with timber mer- 
chants. The whole of the southern forests in the Madras Presidency, 
down to Cochin and Travancore, were thus placed, and have ever 
since remained, under strict conservancy. A system of clearing belts 
of brushwood to preserve the young saplings from fire was also 
introduced, the hill tribes being employed in the work; and in this 
way the destruction of the principal forests of Southern India was 
most opportunely averted. 

** Within a few years the advantages of these measures, and the 
great success of Colonel Michael’s work, were so clearly seen, that 
ibe Court of Directors, who had just then been so strongly impressed 
by the report of the British Association, sanctioned the extension of 
General Cotton’s scheme to the remaining forests in the Madras 
Presidency, and, in short, inangnrated the organisation of the regolar 
Forest Department, not only in Southern India, but for the whole 
Indian Peninsula and British Burmah. About the same time Colonel 
Michael, whose health had been undermined by seven years of inces- 
sant exposure to the dangers of forest life, when little was known 
about healthy or unhealthy seasons in the jungles, was forced to retire 
from his appointment, the work of which was taken np by Depnty- 
Surgeon General Hugh Cleghorn, M.D., as the first reguhrly consti- 
tuted Conservator of Forests in the Madras Presidency. 

“Cleghorn carried out the organisation of the new department in 
Madras with such astonishing energy and success that he was soon 
called on to extend the sphere of his operations into the Punjab. 
He also afforded Dr. Brandis, C.I E., the most efficient assistance in 
introducing and systematically working conservancy in the forests of 
Bengal^ and with the most satisfactory results. Dr. Brandis had pre- 
viously done very distinguished forest work in Burmah, and in 1862 
^as appointed Inspector -General of Forests under the Government of 
India. From that time the successful future of forest conservancy in 
India was assured. The eminent scientific and administrative abilities 
of Dr. Brandis have been widely recognised ; and to him we owe the 
introduction of the Indian Forest Acts, which, while strengthening 
the hands of the Government, have secured to the people the main- 
tenance of all the ancient rights and privileges inherited by them from 
time immemorial. He, in fact, by his great capacity, his wise recom- 
mendations, and his personal example of enthnsisstio devotion to duty, 
has made the Forest Department of India what it now is, 

“ The reserved forests are under the direct control of the Forest 
Department, and are managed exclusively as a source of immediate 
and prospective profit, their limits being surveyed and demarcated, 
nomadic cultivation within them forbidden, destructive undergrowth 
cut out, the annual hot- weather fires guarded against, and the cutting 
of timber strictly regulated. The protected forests are subject to less 
stringent supervision, and the people retain therein, subject to regnla- 
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tioH, thoir Lereditaiy rights of culiiTation, pasturage, and woodcut* 
ting ; only certain kinds of timber being protected. Private forests 
are controlled only to snch an extent as is necessary to prevent their 
destruction. Besides these there are the State plantations devoted 
to the cultivation of timber trees. 

** The area of the reserved forests of India is about 46,000 square 
miles. That of the unreserved forests has not yet been ascertained ; 
while that of the plantations under the Government of India and 
Madras alone is 41,000 acres. The area of the plantations in Bom- 
bay is not known ; but it is stated that the great problem of Indian 
forestry, viz., the re-wooding of waste districts, has been grappled 
with in the Western Presidency with great vigour and success, by 
sowing broadcast the seeds of all sorts of forest trees and shrubs, 
the result of which action is now beginning to be seen in the appearance 
everywhere of * countless millions * of vigorous saplings. Extensive 
Ibel reserves have also been provided, and are strictly preserved in all 
parts of India, to meet the extension of railway lines throughout the 
Peninsula. 

** The net revenue derived from these operations, after deducting 
all charges for salaries and working expenses, now amounts to over 
£300,000. Prior to 1848 the revenue from the Indian forests was 
nominal, and there was no forest conservancy. And this vast and 
beneficent change, which will gradually also reduce droughts and 
famines in India to a minimnm, has been achieved in a single genera- 
tion, or in the brief space of 35 years. 

We have an illustration in Northern Afghanistan of how mis- 
government may convert a once fertile and wealthy country, such as 
Afghanistan was under the commercial rule of the Buddhists, into an 
inhospitable desert, and all India, within the solstitial line, would 
probably have by this time been reduced to the same condition but for 
the English conquest of the Peninsula. 

** When, about ten years ago, Mr. Griffin W. Vyse was Executive 
Engineer at Dera Ghazi Khan in the Punjab, he planted over a million 
timber trees along the frontier joining India to Afghanistan and 
Beluchistan, and scattered five ions of their seeds broadcast every- 
where; and in 1877 at least 50 per cent, of these seeds had sprung 
up into fiourishing young trees. Great zeal was also shown by Mr. 
C. E. Gladstone, who was an Assistant Commissioner in the Panjab 
at this time, in encouraging the planting of trees along the base of 
the Sulieman range. The Punjab Government have also formed a 
forest of trees several miles in extent at Changa Manga, near Lahore; 
and the result of all this planting on our Indian nortb-weat frontier 
is already being felt in the gradually increasing annnal rainfall in the 
Southern Punjab, Southern Afghanistan, Northern Beluchistan, and 
Northern Scinde. When these results become more marked, and ex- 
tend further into Afghanistan, the predatory character of the popula- 
tion of that country is sure to be strongly modified, and should 
Russia adopt a wise system of forest conservancy in Turkestan, we 
may hope for the gradual restitution to the whole of Central Asia of 
the prosperity it once enjoyed. 

“ The planting of trees has always been a highly honoured popular 
custom among the natives of India, and the Bralmins have a aayiog 
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mM\j devised to eaeonrage the practice, thot < Be vrlio plants a tree 
lives long/ We may angnr,^ therefore, from the success of pur Forest 
Department, a long life to British rule in India* 

The chief feature of the section is the * Index Collection/ which 
<^itaprises about 800 specimens of the ifoods of India. Here will be 
fband a sample of every species of tree which grows from the 
Himalayas to Cape Comorin; the collection being alphabetically 
arranged, and each specimen suitably marked as to geographical 
location. It might be suggested that the formation of such a complete 
collection of Britisk^^ woods would be a suitable undertaking for the 
Scottish Arborktritural Society, and, if lodged in the Museum of 
Science and Art or other jlvblic place, would form a desirable practical 
memorial — along with certain others which may be hoped for-^f tho 
first International Forestry Exhibition. There has also come from 
Bombay a very fine collection of woods, which are disposed in 
pyramtdiS form in the centre Ah# cotwA Those have apparently 
been cut 1^ persons trho thoroughly' ^Milf^their business, so as iq 
show the different grainings and qonlit||r of the timber, and its appear^ 
anoe in a rough state, and with a coating of varnish. Burmah like- 
wise sends Importanl contributions, the valley of the Irrawaddy 
having long been known for the excellent quality of its forest trees. 
One of the principal trees of India is, of conise, the well-known 
teak (Teci&na grMdis)^ which attains to a great size in the central 
and southern provinces and in Burmah. Tho wood, which is of un- 
excelled durability, is largely exported to ibis country for ship and 
railway carriage building purposes; and in India it is in common use 
by the cabinet-maker and builder. Some splendid teak logs: and slabs 
are among the exhibits from Burrhah ; and the manner in which this 
wood can be employed in the most delicate work is shown in beautiful 
carved panels, cabinets, and articles of furniture, which form a charm- 
ing feature of the Indian collection. 

There are also shown some grand bamboos from Burmah, the 
length of which is about 85 feet. On the east side of the transept are 
sonic specimens of wood, well worthy of attention, from the Andaman 
and Mcobar Islands. One slab of the tree Cahpht/llium TnophyUwm — 
known by the natives as ♦ Poon,' is unsurpassed in size by anything 
in the Exhibition. Its colour is that of light polished mahogany. 
There are also beautiful logs of Padowk — Pteroetxrpus indicus — a 
very serviceable woou, whose colouring varies to a remarkable extent 
in different trees— ranging from that of cedar to dark mahogany, and 
frequently being found of a deep scarlet. 

“ Many of the Forest officers send interesting exhibits, including 
timber, bark, and other forest products, botanical specimens, baskets, 
carvings, tools, and implements, together with photographs and 
drawings of trees and forest scenery, and some useful maps, We also 
must not omit to mention the fine display of the trophies of the 
chase, which excites universal admiration. 

“ Among the exhibits from India are many tools and implements, 
which will be looked upon by Biiiish foresters with curiosity, seeing 
that many of them are manufactured by men untutored in the higher 
branches of the artificer’s art, and in appearance so primitive and 
Eoeuitable for the work they have to perform* 

8 Q 
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On itaad Vo. 60 maj be noticed a natire eart fomed of wood^ 
a ttoM of a Wadder’a cart need for taking out heary timber from 
tba Koi^th Eanara forests of Bombay, a common axle of aredge shape 
with round eye, a light prnning bill, a set of tools used by the natire 
earrere in sandal-wood, something like masons’ chisels for earring in 
atone. On another stand is shown a semi-circnlar saw used by the 
natires for cutting firewood, four descriptions of axles, light primi- 
tire-looking articles, with small natural grown shafts. 

** The collection of tools as used in the Forests of Assam consists 
of a Khasi hoe, atmxlar in shape to a diamond- pointed shorel, and 
used for breaking np hilly land, and in its general cultivation. A 
small hoe is also shown, which is used for weeding and loosening the 
soil. Ddo, a small tool not much over a pound in weight, and used 
by the natires of the Khasia and Jaintia bills for cutting and conrert- 
wood, and used sometimes as an adae, and by many for felling 
Imes in preference to the aae. An axe ia shown not over a couple of 
pounds, which is used in felling large trees, and when turned may be 
nsed as an adae. Among other Appliances are models of rafts, natire 
carta, mills, dendromeiers, Ste, 

^ ff. H, ihs Maharajah of Johors eahlbits a model of a Malay 
timber raft, a collection of forest implements, consisting of axes, 
handbills of peculiar pattern, gauges, and chisels. In the Borneo 
collection are two billyongs, or native axes, made something like a 
chisel with prong, and strapped with split cane to the shaft, which is 
formed of a piece of a bent and forked stick. The whole does not 
weigh orer two pounds. 

EXTRACT FROM CONSERVATOR’S INSPECTION 
NOTES ON THE KULU FOREST DIVISION, PUNJAB. 

Planting.— 1 have visited the most important deodar planta- 
tions near Jibbi and Manali in the Kulu vaUej. 

I had high expectations with regard to them, bat I must 
confess that they are even better than 1 expected. The planting 
work carried out in 1883, and mentioned in my annual report of 
1883-84, is an nnqnalified suoeexH, and it is a matter of difficulty 
to find even a small blank in the areas cultivated. This yearns 
work, which is still in urogress, equally good, and r^iturally 
anxious to see the people at work, I visited the planting in the 
Serial forest. The work is carried on entirely by men and 
boys. A woman’s daily wages arc douMlessly less, but Mr. 
Gisbome-Smith found that the work was progressing more 
rapidly, and was done more carefmlly when women were en- 
tirely excluded from the gangs. I Waa much struck with^ the 
neat way in which the boys planted, and as Mr. Gisbome-Smith s 
method is somewhat original, I describe it at full length. 

The plants are nursery grown, 2 J years old, and about 8 to 12 
inches high above ground, with well developed roots averaging 
about one foot in length. 

Tho area inspected by me was situated on a steep slope, 80- 
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85 o[^ with a western aspect, and was overgrown with indigofera 
and ocher brambles and bushes 4 to 8 feet in height. The soil 
is somewhat loamy, bHit the present bushy growth has evidently 
at onoe sprung np in an undisturbed forest soil, which seems 
i^jJicated by the presence of a considerable amount of humus. 
The rainfall in this part of the valley is very considerable and 
steady, and all conditions for success are therefore as favourable 
as they can be. 

Mr. Qisborne^Smith had lines cut through the jungle growth 
in contour to the slope, 4 feet broad and 10 feet between the 
lines^ On these lines narrow holes are dug 4 feet apart, of a 
depth of about 18 inches, 5 to 6 inches breadth, and about 2 feet 
length, vide Fig. 1. 

Four selected plants are then held on the lower portion of the 
hole, about 6 inches apart, so that the roots bang straight down 
the hole, and in this position trees are fixed with a lump of mud 
ill a, Fig. 2, the place where the root begins. 

As soon as this is done the humus soil at Fig. 3, is cut away, 
and, not being rain^soaked and jiuddled as the soil which was 
taken out of the original hole, crumbles nicely about tlie roots 
and does not clog them. The soil is thus reached down, till the 
hole is filled, the earth is more slightly preissed round the plants 
with the foot, and nicely finblied off with a slight slope down 
hill, ^0 as to prevent water to stand in the plant hole pro'senting 
the following picture, vide Fig. 4. 

1 have never seen planting done with less interference with 
the roots. The advantage of making a narrow hole first is ob- 
^ious, Mr, Gisborne-Smith introduced it so as to set the upper 
humus near the roots, and of cour'^ this is very desirable, nut 
the additional advantage which is gained of getting, especially 
dvriug rain j>lantingsy nice loose crumbly and unhandled and un- 
puddlod earth abont the roots of much greater advantage. 

The success of these planting oj)erations, which extend over 
several hundred acres of blanks, is unqualified, and we shall soon 
have filletl all areas w'hich tlie Settlement will permit us to close 
with a perfect young crop of deodar. The greater part of the 
planting was carried out under the per&onal supervision of 
Forester Jemadar Gamboo.” 

B, R. 

THE NEW SLEDGE ROAD AT DEOTA. 

TO THB KDITOB, INDIAN FORESTEK.” 

®^^)~In the May Number of the Indian Forester ” for 1883, 1 
mentioned that an experimental line of sledge road Chemin de 
Schlittage^' was in course of construction at the Deota forest, 
School Circle, N.-W. Provinces, and I have now the pleasure to 
inform your readers that the lino referred to has been completed, 
»nd was opened for sledge traffic on the 1st August last. 
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As generally happens in such cases, the work tnrnedi ont to h^ 
much more arduous and expensive than anticipated, and many 
unforeseen difl&culties have of course oropj^d up. 

I^e total length of the road is 6,116 feet, and as some portions 
of the ground are extremely rocky and precipitous, the number 
of blasts exceeded 1,500, the amount of gunpowder used being 
about 300 lbs. 

There are in all twenty bridges, aggregating 1,068 feet in 
length} one of which has a span of 48 feet, with stone and timber 
piers 25 and 30 feet high respectively, the roadway being oarrieil 
at a height of 60 ieet above the “ nalla.” The cost of Ihe road, 
including ten sledges, is Its. 3,59b. 

The roadway is laid with rejected meire gange deodar 
6rs, the transverse sleeperS) across wUoh the sledges run, being 
lAieed abote, resting on others pinned longitudinally. The 
gradients vary from to five dadoes, the former being some* 
what too steep, and the latter too little. 

However, the application of sand in the former case, and 

ghee ” in the latter, remedies to a certain extent those defects. 

The gauge of the road ay ia 2 feet 4 inches. Owing to the 
rough nature of the ground, sharp curves could not in some 
cases be avoided, and one or two constructed at the same time 
on gradients of seven or eight degrees, have only 18 to 20 feet 
radius. 

The ''ledges are built of Mom oak (Quercus dHatata\ and 
are constructed to contain 20 metre gauge sleepers each, but 
some improvement in their mode of construction has yet to be 
effected, the tear and ’wear being coii'^iderable. 

Two men are employ ed in bringing down the loaded sledges, 
and again in hauling up the empty ones, the latter part of the 
work being a some^\hat laboriouh operation. 

When the weather is ia\ curable, it is found that two men 
bring down from 60 to 80 metre gauge sleejiers per day, where- 
as if they were engaged in carr^^ing the sleepers on their backs 
th^ could not tran‘*j)ort more than 1 6 sleepers over the same 
distance during the day. The saving in cost of carriage as far 
as can be stated at present, till more experience of the working 
of this system of transport is obtained, seems to be about six 
pies per metre gauge sleeper. 

23rd Avigust^ 1884, Dbodab. 


IMPROVEMESIT OF GRASS lO-RDS BY PROTECTION. 

# 

difficolt and important ^destion of protoetioB against graz- 
ing has been repeatmly disotlssod in the pages of m ** Indian 
Forester.” Hitherto the main object was to obtdn that pr^ 
toction to seedlings padjreang trees, which is neoessary for their 
proper derelopoMiitt the readers of the J^sibster ’’ need not 



AxsRioAir roRitim mumnns. ^ 

be reminded^ ibat attempts to close a certain proportion of tbe 
forests against grazing generally meets with opposition, on the 
plea that we are depriving the p^ple of the necessary grass for 
l^eir cattle. In vain has it been argued that the inconvenience, 
3 it exists, is only of a temporary nature, and that the people 
will, after a short period, obtain far more grass than before. Of 
late, solitarjr instances that this is really so* nave become known, 
more especially in connection with the protection of some of the 
rakhs in the Lahore District. Here, areas closed against graz- 
ing for nine lUonths itx each year, and opened tp grazing for 
three, brought higher returns for grazing than if they had been 
left open all tbe year round. 

Shr Herbert mopherson, E.G.B., has also obtained brilliant 
results by protecting certain cantonment lands at Allahabad. 

A new and most startling instance of tibe effects of protection 
of grass has lately Wn to notipe in the Simla hills* 

Five years ago the Punjab Forest Department took over 870 
acres of land forming part of the Subathu cantonment, which 
had up to that time brought about Bs. 500 annually by being 
let out for grazing. The Forest Department has, out of tho 
total area, panted up 285 acres, chiefly with Pinus longifolia. 
This area has been strictly prote<'ted against grazing for about 
five years, but the right to cut and carry away tho grass has been 
sold annually. The receipts from this source have steadily risen, 
and this year they amount to the handsome sum of Bs. 1,156, 
or at the rat© of over Ra. 4 per acre, which is about three times 
as much as the returns formerly obtained. Considering, how- 
ever, that the grass has to bo cut and carried away, it follows 
that the production must now be even more than ihreo times 
what it was five years ago, even if the value of grass per maund 
is somewhat higher than it was in 1879. 

Definite instances of the effects of protection on increased 
production are most instructive, and it is hoped that readers 
ol’ the “ Forester,” who are in possession of any facts bearing on 
the question, either one way or the other, will now forward 
them for publication in tlieso pages. 

Sw. 


AMERICAN FORESTRY CONGRESS. 

TO THB INDIAN FOBBSTER.” 

Sir, — have had an interesting session of the American 
Forestir Congress,” at Washington, D. C. (U. S. A.), whioh 
was held two days, and stands adjourned to meet at Saratoga 
Springs, New Yai:k, in September next, — ^the day not yet deter- 
mined upon. SevcKpal memorials were addressed to our National 
Congress, asking it to exact laws setting apart large tracts of 
land as timber reserves, and for a ni<^inoatioQ of owt present 
^ws relating to trao planting upon puUic lands. 
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FLOWSaiKO OF UAFQO 


The Legislature of the State of New York has a law 
for the management of the wild lands^ (now about 800,000 acres, 
but fast increasing.) An amendment was, however, adopted, 
ruDslering it practicallj inoperative until 1885. The law pro« 
lldea for the appointment of one Commissioner and ten Forest 
Guards. It is a feeble and imperfect law, but it may and should 
be amended, before it goes into effect. 

liowmii, New Tons, \ Faanxuk B. HoTOja# 

mh 1884. § 

BALF-TBARLY LISTS OP POBBST OPPIOEBS. 

to KDITOB, “ INBIAK JPOBESTEE.” 

5lU,-**Owing to the Madra« Goromment being separated from 
that of India, the half-yearly list of Forest OflScers issued by the 
Imperial Government contains no mention of officers in Madras.* 
A great proportion of us have friends in Madras whose progress 
it would give us pleasure to watch, but how is this to be done ? 
What I would ask is this, that you, Sir, should publish in the 

Forester ’’ the list of the Forest Officers in Madras as given by 
the Madras Government. This would I am sure be acceptable 
to many of your readers. 

B. B. 

FLOWERING OF MANGO TREES. 

TO THE EDITOR, ‘^INDIAN FORESTER.” 

Sir, — ^There are two or three mango trees in the public gar- 
dens here which flower a second time each year,t and produce 
an abortive fruit in the cold weather. 

Is this second flowering any thing peculiar ? I cannot be 
quite certain whether this second flowering is a regular habit of 
^se particular trees, but this fains tbsy have had a good many 
flowers on them, and 1 can find notiflng about it in cut^r Rox- 
bn^h or Brandis. 

We have got three Garob trees in the public gardens, of which 
one fruited very freely this year, though the fruit was no good. 
But I boWf if the tms are properly treated, that we will nave 
rea% edible fruit nett year. > 

fltHAinDWi, -j G. P* 

IM August^ 1884. / 

* 

e We have seat a copy of the Madraa List to Mr. Rlade, ud hope that it way 
ba posiibie to print anonal lists of Forest OfScers lor the whelo of India.— [Ro.J 

t There was a second flowering of the scarlet Rhododendrons (H. 
this year in the Himalayas In July.— {E d.] 
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THE MAIPHAK. 

TO THE' BDITOB, INDIAN EOBBSTBE.’^ 

pBAB Sib,— I retarn herewith your two gpeciinens of * Maiphak 
^ ^ Mipak/ cue of them got hrokezi ia the poBt| aiwi | keep the 
small piece for the present in case of future use, I ha^e ex« 
aminea the wood of the oomBion Evodia here, yiz^ triph^lla^ 
and it is not a bit like it, nor is it much more like t^e com- 
mon DatjeeUng ^ KanukM,’ Evodia frcudnifdia. By me wood 
1 call it certainly a Meliaoeous tree, and probably eiiher one 
of Hm CMtelas (not Toona, microeir^^ or ^Ubra) or Mdia 
duito* I do not think there is any likelihood of Its being a 
Butoceous plant. If we get pi'opcr flowering and frtdting her*- 
barium specimens* thb identmcation can be M teoe cleared pp. 

. J. B. 0A)rBLB. 

A DOUBLE ACEOSTIC. 


To one we owe our future wood and water, 
The other has to do with bricks and mortar. 


1. Origin unknown, uses indispensable, 

The subject of many an Ea&tern fable. 

2. A modest retiring production, 

Well known of many a nation, 

Drawing tears, not of consolation, 

But of despite and vexation. 

3. A gathering of the bravest and the best, 
And yet a token of the poor distrest. 


4. 


5 . 


6. 


7. 


8. 


A patriarch of ancient story» 

Full of years, and full of glory, 

Yet his end alas I was gory. 

Ruler of the earth ; centre of many a hope. 
Comfortless should we be without thee, 

No rivals with thee can cppe. 

Rich art thou, my mouth doth water 
Of ihy delicacies to partake, 

Tender art thou, no easy matter, 
gentle constancy to shake. 

Beautififl thotL risest before my enamoured view, 
Origin cf many an evil, of blessings not a few, 
Slowly thou finkest halmed in rosy light, 

Or wrapt in gloom and darkness, fadest out of sight# 
Noun, adjective and verb 1 have enlisted. 

All three in ^is you find suggested, 

As a prefix it is sometimes employed, 

But only where many are deploy^. 


kiadily send botonicsl speoimeDS to Esw sad to Mr. 
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geazhJg m governmbits ^geests aud waste 

LANDS. 

IjT itfwitisjSsictoiy to know that the attention of the Goyemnielkt 
of India i» beio^ directed to these idaportant aubjeots, and that 
ib^ seems to be some probability of a definite system being 
established for providing sufficient grazing lands and fodder 
reserves. In the near future the system, known as ensilage, 
of preserving green fodder in closed pits or reservoirs will 

i )robably be found sufficient for supplying fodder for stall- 
^ing. But the agricultural conditions of this country make 
it impossible that more than a small percentage of animals 
requiring food should be stall-fed, and consequently provision 
must be made for grazing the yearly increasing numbers of 
cattle, horses, sheep and goats. In the Punjab the Forest 
Officers have framed definite proposals on the subject, which 
have been published and circulated by the Government of India, 
The Memorandum on Grazing in Government Forests and 
Waste Lands in the Punjab, drawn up by Mr, Ribbentrop, 
Conservator of Forests, deals with the subject in a very ex- 
haustive manner. 

In the Punjab memorandum the chief point considered is 
the ascertainment of the area of uncultivated lands under Gov- 
ernment disposal 'which can and sho\ild he set aside for the 
reproduction of forest vegetation and as fodder reserves, so as 
to confer the greatest benefit on the population ; and special 
attention is directed to the possibility of afforestation and its 
probable profits, the extent and effects of existing rights and 
customs, and the most suitable methods of management of the 
reserves when set apart. In the Punjab the Government waste 
lands and forests are of four distinct classe^(l), Alpine ; (2), 
Siwaliks and lower hills which affect local drainage areas ; (3), 
BAr lands at the foot of the lower hills, gradually changing into 
semi-desert towards the south ; (4), BailAba lauds, or areas 
situated in the vicinity of the rivers, and affected by the sub- 
soil irrigation. These four classes are considered separately 
by Mr. Ribbentrop in his report, and we propose to follow him 
through the details of his suggestions. 

The Punjab Alpine Foresto are situkied on the Kunhar Hrer, 
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and on th^ upper waters of the Beas, Chenab, Sntld and Bavi. 
The Kunhar and Beas forests, known as those of Kbagan and 
Knln, are the proper^ of Government, while the forests of the 
fih^nab, Sutlej and Ravi are leased from the Ghamba and Ba- 
shahr States. In the Khagan Division, out of an uncultivated 
area of 545,000 acres, only 57,000 acres are actually under the 
control of the Forest Department ; and the closed area cannot 
under the most conservative treatment produce sufficient timber 
to supply Hhe market dependent on the Jhelum. The open 
graaing grounds are largely resorted to by cattle owners from 
all parts of the Hazara district, whose interests are necessarily 
opposed to the closing of any Government forests whatever. 
Consequently the question arises how far can the maintenance 
of grazing grounds and of timber forest be best combined. It 
is undoubtedly in the interests of the general public to in- 
crease the area reserved for forest reproduction, and it is equally 
advantageous to the agricultural population to prevent from 
reser\ation the present grazing areas. Careful local study of 
the question is imperatively necessary, and it is hoped that 
efforts in this direction may soon ho made. It appears probable 
that by better management oi the grazing grounds a smaller 
area than is at present necessary Mould suffice, and with the 
remainder the timber forests could bo permanently and pro- 
fitably enlarged. These remarks apply with w-till greater force 
to tho Kulu forests, where out of a total forest area f 256,000 
aoies, only 500 acres are reserved for timber reproduction. It 
may be said, therefore, that the whole of the Kulu forests are at 
pro'-ent used for grazing, and as forest reproduction is impos- 
sible in a grazed area, there is reasonable fear that the exisiing 
deodar forests will gradually disappear, if the present system 
is allowed to continue. As a very large area in the plains 
depends for its timber supply on tho Kulu lorest-^, this apprehen- 
sion is by no means groundless. The public interests demand 
that a very considerable area of deodar forests should be re- 
served, and until some such arrangement is carried out, the 
Forest administration must be pronounced to have failed in 
its avowed objects. Mr. Ribbontrop is fully alive to these 
considerations, and the blame for delay seems to rest with the 
Local Government. It is satisfactory to learn that the question 
“is under consideration,” but we hope that it will not be allowed 
to rest in this preliminary stage. 

In the Bashabr State, out of an available forest area of 300 
square miles, 169 square miles have been taken up under the 
Government lease, and only 39 square miles are permanently 
closed from grazing. This area can be extended when neces^ 
sary, and unless very large extensions are made there s^ms 
little fear of grazing difficulties arising, for the open lands of 
the Bashabr State, where cultivation and grazing are permitted, 
Aggi:egate 1,500 square miles* There is no great pressure on 
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the timber-producing forests, and the supply of timber appears 
to be equal to the demand. 

In the Chamba forests on the other hand there is pressing 
need for increase of the reserved forest area. On the upper 
ivaters of the Ravi and Chenab only 70 square miles are closed 
for timber reproduction, although the market to be supplied 
is very large. The price of deodar is already hich, and will 
advance still higher if the supply is not permanent^ increased. 
It is needless to point out that much loss and inconvenience 
would ensue both to the Government and to the public were 
the deodar supply to fall short ; and as the grazing grounds 
in Chamba are more than sufficient for all requirements, the 
timber^ reproduction area could be largely extended witnout 
hardship or difficulty. 

Taking the alpine forests of the Punjab as a whole, it will be 
seen that^ only 145 square miles are actually closed for the 
reproduction of building timber for the whole Province, and 
of this area not more than a moiety is deodar-producing land, 
A great difficulty therefore remains to be met, and this is ag- 
gravated hy the fact that the reservation of deodar-producing 
^rests, which mostly lie near the villages and permanent graz- 
*^g*grounds, is far more difficult than the reservation of the 
^ruce and silver fir forests on the higher ranges. The deo- 
dar forests yield the first crops of spring grasses and young 
branches, and arc of much importance to the owners of half- 
starved badly wintered flocks and herds. Consequently the 
closing of deodar forests against grazing causes far more hard- 
ship than the closing of spruce and fir forests, and the question 
of reconciling the conflicting interests of cattle owners and 
timlier buyers is by no means easy of «‘olution. Mr. Ribbentrop 
suggests that as cattle are stall-lod in the Alps of Switzerlancl, 
so they should be stall-fed in the Alps of the Punjab, provision 
being made for so doing by systematic hay making during the 
Rummer months. We have not much confidence, however, in 
the capacity of hill natives for such improvements and inno- 
vations, and we fear that some more workable method must 
be brought forward, before the matter can be considered settled. 

stm more important are the forests and grazing grounds 
of the Siwaliks or Lower hills which comprise tLe most import- 
ant forest areas in the Province. Their greater portion lies 
in foreign States, and is not under the control of the Puniab 
Government, but there still remain extensive areas in Pesha- 
war, Hazara, Rawalpindi, Jheluro, Gujrat, Gurdaspur, Kangra, 
Hoshiarpur, Umballa, and other districts, where Government 
action is imperatively necessary for improving and controlling 
the grazing areas, and for protecting and enlarging the timber- 
pr^ucing forests. It is impossible to over-estimate the hene- 
ncial influence which the Siwaliks would exert were they well 
wooded, but it is a lamentable fact that almost universally 
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are overgrazed and under-wooded, with their slopes denuded of 
earth and cut up by steep ravines, and instead of benefiting the 
xpiderlying country they prove a source of danger to it. These 
tosults have been chiefly brought about by the reckless indif- 
ference and careless neglect of Native proprietors, but the Gov- 
ernment is to blame for never havii^ attempted to deal with the 
matter with energy or prudence. We cannot but think that it 
is the duty of Government in cases where it possesses no owner- 
ship over forest and grazing areas, to take measures towards 
compelling private proprietors to improve the soil and increase 
the forest area, or at any rate to secure that both grazing grounds 
and forests snail not be recklessly destroyed ny overgrazing 
and indiscriminate felling. There would be nothing m such 
action inconsistent with the functions of the Government. On 
the contrary, the duty of Government seems to lie in this direc- 
tion, for if nothing is done towards improving the existing state 
of afiEairs, deterioration is certain to result. The Forest Depart- 
ment can justly claim to have done all in its power, but the 
initiation of general measures of reform clearly rests with the 
Government. There should be little difficulty in passing an 
Act empowering the Local Government to refiuire a certain 
standard of improvement in the management of grazing grounds 
and fon^sts, and authorising it to assume direct management 
for a term of years in case the private* owner of such land 
should prove disobedient or incompetent. The Forest Depart- 
ment possesses every qualification for carrying out such action 
on the part of Government, which w’onld be analogou> to the 
functions at present performed by the various Local Govern- 
ments through the Courts of Wards. These suggestions are not 
directly indicated in Mr. Ribl)entrop’s report, but they seem 
to be the natural outcome of a proper system of managing 
grazing and forest areas, and this view is strengthened by con- 
sidering a few instances in detail. 

In the extensive hill lands of the Peshawar district Govern- 
ment has no proprietary rights, and the carelessness and neglect 
of native owners have had full sway. As a natural result the 
whole forest and grazing area has very much deteriorated,” 
and there appears to he no limit to this deterioration unless 
active measures are taken by Government. No power of 
interference exists at present, and hence the urgent necessity 
for some such action as that which we have indicated above. 
Matters are nearly as had in Jhelum, where Government owns 
only 490 square miles of forest and waste lands out of a tot^ 
waste area of 3,512 square miles. The system of grazing is 
wasteful in the extreme, and under proper management a far 
less area than that at present grazed over would snflfice for 
all agricultural wants. Mr. Rihbentrop recommends that 25 
per cent, of the district be entirely closed against grazing, 
and converted into timber forests, and in this recommendation 
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we imheeitatingly agree. The cultivated area would probably 
iuorease in proportion, and were the grazing properly super- 
vised a far larger number of cattle couH be kept. And these 
results are independent of the climatic advantages which would 
ensue. The lower hills of the Punjab were intended by nature 
to be forest clad, and that they have become barren, dry and 
rainless is entirely due to the reckless manner in which the 
trees have l^en felled and exterminated. The Sub-Himalayan 
districts of the Punjab afford striking illustrations of the sterile 
ity and loss occasioned by the destruction of forests on the 
lower hills. From these ranges broad sandy torrent beds de- 
bouch upon the cultivated lands of the plains, and extending 
gradually year by year not only overwhelm with sand and 
gravel the cultivated soil, but by the process of denudation 
destroy the grazing grounds of the hills themselves. All that 
can be done now is to take proper care of the forest areas 
which still remain, and to endeavour by systematic control of 
grazing rights and by careful and progressive re-afforestation 
to bring back tlie lower hills to their originally fertile condition. 
We are glad to note that considerable progress has been made 
in thib direction in the llawalpindi and Hazara districts, where 
Mr. Ribbentrop reports that ‘‘the percentage of areas closed 
and shortly to be closed is more satisfactory than in any other 
districts in the Province.” It appears that one of the chief 
obstacles to ]^rogress is to be found in the nomad habits of a 
large proportion of the population. Where nomad tribes are 
found, they destroy the forests and w’aste lands by negligent 
and excessive grazing, and the support of a population of a 
higher grade of ci\iIisition is impO'^biblo. Coubcquently it is 
necessary to limit as far as possible such nomadic habits, and 
this seems to be the first step towards reform. 

Of the Bar lands of the Punjab, the greater portion, especially 
in the southern districts, seem to ha^e been always covered 
with sparse forests such as they at present Ix'ar. Their general 
formation makes it more profitable to form them into grazing 
than into timber-producing areas, but as little or notning is 
definitely known as to the capacity of Bar forests for natural 
reproduction, it would bo advisable to close a certain percent- 
age against grazing, and to endeavour to reduce the number 
of cattle. In many districts the Bar land is administered by 
the Civil authorities, and harinbnioiis management of the waste 
areas cannot be effected. This fact points to the necessity of 
bringii^ all Government waste lands imder the management 
of the Forest Department. 

The SailAba waste lands a^e comparatively of little importance 
since thoir area is small, and they are situated where 
supplies are generally abundant. On SailAha lands no special 
measures are required in dealing with the problem of grazing 
rights as against timber-producing forests. 
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AMERICAN AGRICULTURAL REPORT, 1883. 

HucH interesting information, clearly and carefully arranged, 
is to be found in the Report of the United States Commis- 
sioner of Agriculture for 1883. The Report forms a closely 
printed volume of some 600 pages, and snovrs the -work done 
in the various divisions of the Department during the year. 
Continuous endeavours have been mado to establish intimate 
relations between the Department and the various associations 
and institutions of the country which are devoted to the devel- 
opment and improvement of the art oi agriculture in all its 
branches. As a result a vast number of interesting and useful 
facts have been recorded, from which it is believed that im- 
])ortant conclusions may ultimately be drawn. Much has been 
learnt regarding the cultivation and use of sugar-producing 
plants, and the condition, increase, and preservation of forests. 
Statistical returns have been collected m abundance concern- 
ing tho condition of crops, animal industry, rates of trans- 
port, markets, dairy produce and other matters, not only in 
America itself, but also in foreign countries. Much advance 
too lias been mado in practical botany, nucroscojiy, veterinary 
s( loiice, entomology and chemistry. The repoit^ of the officers 
in charge of these scientific divisions an* lull of interest and 
cveoediugly practical, and tlieir value is increased by tho ad- 
luiiablo illustrations with which they are aceoinpanicd. The 
Itcjiort in fact is a model of what buch documents should bo, 
and as such we commend it to the various Agricultural De- 
partments of this country. 

The report of the Forestry Division is the part which will 
most interest our readers. It contains a general review of the 
condition, prospectb and requirements of Forebt Administration 
in America. Some of the figures are very striking. Fpr 
example, in making tho 112,0()() miles of railway already con- 
structed in America, 295,680,000 sleepers have been required, 
repiosenting the whole timber from trees covering an area of 
2,956,800 acres. The average duration of sleepers is 7 years, 
and consequently the produce of 422,400 acres of timber is 
rf'qiiired yearly for renewal alone. But since sleepers cannot 
b(‘ cut profitably fx’om trees Icas than 30 jears old, taiity times 
the area necessary for the 'supply of any particular year, or 
12,672,000 acres of timber, are required to keep up the existing 
lines of railway. To this area must bo added that necessary for 
supplying wood for fuel, car making, and miscellaneous require- 
inents, and it will be seen how very large are the demands made 
tipon the forests by the railways, and these demands increase 
year by year. 

To facilitate tree planting and ro-afforestation, extensive en- 
quiries have heen made by the Department in various parts of 
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the ooimtry in order to ascertain the best trees for particular 
localities, and the best methods of management and preserva- 
tion. Special Agents also have been employed to report on the 
forests, timber culture, &c., throughout the country. The ac- 
counts submitted by these Agents show that in California, poorly 
supplied with timber at the best, the forests are being destroyed 
with fearful rapidity, and the timber area is now reduced by 
more than 25 per cent, from what it was when that State became 
a part of the United States. In Oregon and Washington the 
great forest'^ which remain are largely destroyed by forest fires, 
which are mostly caused by the carelessness of the lumbermen. 
It is said that for weeks and months together the mountains are 
hidden from sight by the dense smoke of burning forests, and 
on the great rivers the obscuring smoke often renders naviga- 
tion impossible even in the day time. 

The annual value of forest produce in America is estimated 
at ^700,000,000, an array of figures which can best be under- 
stood by comparison with the values of other chief productions 
of the country. Thus the annual value of wheat produce is 
1474,000,000, of cotton $280,000,000, of oats $150,000,000, 
of barley $30,000,000, of rye $18,500,000, of buckwheat 
$8,600,000, of potatoes $81,000,000, of tobacco $36,500,000, 
of gold $33,500,000, and of silver $41,000,000, from which it 
will be seen that the forest products are worth more than twice 
the whole crops of rye, oats, barley, buckwheat, potatoes and 
tobacco taken together, and are nearly ten times the value of 
those of the mines of silver and gold. The report suggests an- 
other way of getting a proper impression of the extent and value 
of the forest produce of America by looking at particular classes 
of products, and especially such as the mass of people are not 
likely to regard, or such as seem by themselves in^ignificant and 
unworthy of notice. For example, the manufacture of barrels 
and casks consumes annually wood to value of $33,700,000 ; in 
the boot and shoe trade $17,500,000 worth of bark are used dur- 
ing the year for tanning purposes, and about $1,000,000 worth 
of wood for making lasts ; 26 largo establishments make nothing 
but shoe-pegs, another turns out tooth-picks, representing 30 
cords of wood a day, another makes daily 500 gross of clothes’ 

E ins, and about 5,000 cubic feet of pine timber are daily required 
y the match factories. In addition to these, wood to value of 
$7,700,700 is yearly used in making boxes and packing cases ; 
the wagon ancf carriage factories turn out an annual production 
valued at $65,000,000 ; turners and carvers use $2,900,000 
worth of material, toy makers use $600,000 worth, and cigar 
box makers consume cedar jvood to annual value of $1,400,000. 
When these lesser industries are considered, they form an im- 
portant aid in properly estimating the value ana usefulness of 
the forests. 

Much has been done in America to encourage tree planting 
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by private individuals. In Nebraska, where Arbor Day was 
originated, premiums are given by the State Board of Agriculture 
for the greatest number of trees planted on that day. The day 
is generally observed as a public holiday, and millions of trees 
are annually planted. . But these private exertions, though ex- 
tremely satismctory, are of little avail in affecting the general 

J uestions of forest administration throughout the country. The 
estruction of timber forests by the axe and by fire has taken 
place to such an extent that there is now not only a deficiency 
in the supply of timber, but grave inconveniences and losses of 
other kinds are being felt. Never was a land more hountifolly 
supplied with every kind of timber than America at the ^gin- 
ning of its settlement ; but of this grand supply little now 
remains, and if the present rate of consumption goes on, and no 
means are taken foK preservation and cultivation, the little that 
is left must soon be consumed. In view of these facts, and of 
the well known experience of many nations of Europe and Asia, 
where the destruction of the forests has converted large areas of 
fertile land into deserts, it is obviously the duty of the State to 
adopt measures which, if they cannot at once restore what is lost, 
may chock the destructive agencies which are at work, and 
lessen the evil results which are impending. As a first '•tep the 
Government should take proper care of the forests which still 
remain in its possession. A complete and accurate survey of 
them should be made, such as will show not only the actual 
amount of timber, but their importance as connected with the 
climate, the supply of streams, and as harriers against harmful 
winds. At the same time more efficient measures should be 
taken to prevent depredations upon the public timber lands ; 
and it should be declared that Government sets a value not only 
oil its land but on its timber. It might well be made a condi- 
tion in the sale of all prairie and treeless land, that a certain 
proportion of every tract disposed of shall be planted with trees 
and maintained permanently as a forest. To encourage private 
enterprise in tree-culture, schools of instruction in forestry 
should be established by the State, as has been done in almost 
all European countries. It has been shown above that the value 
of the forest products exceeds that of the mines and many of the 
staple crops. In behalf of these public money is spent without 
stint, and experience now demands that the fore&ts should be 
cared for with like liberality and readiness. Nothing is b^ter 
established by the usage and legislation of other countries ^an 
that the forests of a country are a matter of national concern, 
and require to be protected by Government authority ; and it 
remains for the American Government to lose no time in taking 
such measures as may be necessary for the protection and im- 
provement of the timber supply of the country. The report 
concludes with the very true remark that the most generous 
outlay of money on such a purpose will be a cheap expenditure 
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lYhen compared with the great and lasting benefits which may 
thus be attained. 

Indian tea planters will be glad to hear that although exten- 
sive experiments have been made to introduce tea into the 
various States of America, yet that the results tend to show 
that its cultivation cannot be commercially profitable, the want 
of a proper amount of rainfall during summer being fatal to its 
extensive production. 


BEPORT OF THE ROYAL BOTANIC GARDENS, CAL- 
CUTTA. • 

The following extracts from the Government Resolution on the 
last Annual Report of the Royal Botanic "Gardens, Calcutta, 
is interesting : — 

**The economic plants which engaged the Superintendent's attention 
during the year were the Sabat glass, the paper mulberry (Brousao^ 
netia papi/iifera)^ the Cinnamon plant yielding the Cassia bark of 
commerce {Cinnamonum Cassui) and the 8oy bean. The Sabai grass 
was extensively distributed in various parts of the Province, and its 
suitability ns a paper fibre has been established beyond doubt. The 
hark of the paper mulberry, which has an easy and rapid growth, 
was reported on hy a paper-manufacturer, and pronounced to be an 
admirable paper material.*' Dr. King believes that the plant is 
capaiilc of producing one of the very best paper fibres known— a 
fibre at once strong and fine, and requiring veiy little bleach. Expe- 
rience lias shown that the plant giows as well in the drier climate of 
Durbhunga as in the lower parts of Bengal; and with a view of ex- 
tending the cultivation of the tree, Dr. King is having a large 
cumber of plants prepared for issue and for planting out in vacant 
spots along the Garden boundary. A further consignment of the 
Cinnamon plant was received from Hong-Kong during the year. 
The plants, though healthy, are quite young; and as they seem to 
grow slowly, it will be some time before their suitability to the soil of 
Bengal can be ascertained. The Soy bean, of which Dr. King had 
arranged for a supply from Japan, was distributed during the year 
among planters and others for experimental cultivation. The result, 
as was anticipated, lias been a failure. 

*'For the third year in succession, the Lloyd Botanical Garden at 
Darjeeling suffered from the ravages of the cockchafifer grub. Speci- 
mens of this grub and of the beetle into which it develops have been 
aerit to a specialist in Loudon for identification and report, but no 
answer has yet been received. Dr. King's proposal to suspend all dis- 
tribution of living plants from the garden, in case the grub shows 
itself again this year, commends itself to the Lieutenant-Governor. A 
similar grub, it is stated, has proved very destructive in Ceylon to 
coffee planted in patana or grass land. Fortunately the Darjeeling 
gr^h has not as yet displayed any partiality for tea.’* 
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TIMBER FOR TEA BOXES IN CHINA. 


Dated Bojal Gardens, Kew, 30th April, 1884. 

From — ^Professor W. T. Thisblton Dtbr, Assistant Director 
Royal Gardens, Kew. 

7V-The Under Secretary of State for India. 


With reference to my letters of March 29th and April 14th, on 
the subject of the wood used in China for tea-chests, I am 
desired by Sir Joseph Hooker to inform you that he has received 
from the Foreign Office further reports furnished by Her Ma- 
jesty’s Consular Officers in China upon this subject. 

without further troubling you with copies of these documents 
in detail, I may now sum up the conclusions which have been 
arrived at from their study in this establishment. 

The wood most esteemed for the pu^ose is evidently that of 
one or more species of Liquidambar, Probably that most used 
is the wood of Liquidambar formosana (Hance) — a species ap- 
parently common in South China. The enquiry has, however, 
disclos^ the existence of two other species in Cfnina, and of one 
of these — lAquidambar acerifolia (Moxim) — the wood is used 
for tea-chests in China. 

With regard to the information contained in Mr. Currie’s 
letter of March 28th, of which a copy was communicated to you 
on March 29th, I am to say that the specimen sent by Mr. Sin- 
clair as an example of the wood used for tea-chests at Foo-chow- 
foo is almost certainly the wood of a Lujuidambar and not as 
stated by him of Finxia sinensis. The wood referred to by Mr. 
Consul Oxenham as used at Chinkiang under the name of chest- 
nut is probably also Liquidambar j as the Chinese, owing to the 
resemblance oi the fruit, seem to regard them as related. 

The wood of Liquidambar is undoubtedly used for the purpose 
at Kiukiang and Shanghai, while at Hankow the wood of the 
species which has been identified as Liquidambar acerifolia 
(Moxim) is largely employed. At the latter place deal (pro- 
bably the wood of Pinus sinensis) is used and also at Tamsuy. 
At Swatow and Ningpo boxes are made from the wood of spe- 
cies of Cuninghamm ; elsewhere the woods of willow and of 
ksophora japonica are employed. 

8q 
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CHURCHILL AND SIM’S WOOD CIRCULAR. 
London, 7th^ 1884. 

East India Teak. — The stock now amonnts to 10,100 loads^ 
against 5,200 loads at same time last year ; the deliyeries for the 
first seven months to 5,964 loads, against 6,863 loads, and for 
July to 662 loads, a^inst 1,349 loads. With ship-bnilding in a 
state of staraation it is most difficult to deal with this large 
stock. Holders have endeavoured to encourage a demand in 
other directions, and with this object in view have continued 
to offer moderate quantities to the trade for sale without reserve 
at auction. The prices have been by no means satisfactory, yet 
not lower than must be looked for if the wood is to be brought 
into more general use, in the absence of the chief demand for 
ship-building. 

Staves. — The market has been very quiet during the past 
month, and only a few retail sales have been effected, which 
just support quotations. The stocks of Baltic Staves are smaller 
than at this time last year, but quite ample for the consumption, 
which seems to be very slack. Of Cemadian and American 
Thin Staves the stocks are only about half those of last year, 
nevertheless, the general run of prices is lower and demand 
is at a low ebb. 

Mahogany. — During the post month there has been an un- 
mistakable improvement in the market, resulting from unusually 
light supplies, large sales, and continued hca> 7 ^ deliveries from 
the docks ; small wood has been in more demand at better 
prices, and unsold stocks are now brought into narrow limits. 

Walnut-Wood, — American Black — continues rather quiet, 
and arrivals have exceeded sales ; the consumption is satisfac- 
tory, but figures have an easier tone. Italian. — Genoa wood 
finds buyers, but prices are not quite so firm ; for Venice planks 
diere is very little enquiry, and stocks continue to accumulate. 
Black Seoi— is difficult to sell. Burrs. — Old stocks remain im- 
saleable. 

Bosbwood. — Bio and ,Z?aAia. — ^No sales are reported, the de- 
mand is very inactive, and stocks ample. 

Satinwood.— Porto Rico and St. Domingo. — Some sizeable 
and figury logs^from Porto Rioo have been sold at high 
and further supplies of similar wood are wanted, but the de- 
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mand for small, plain logs is not brisk. Bahama and Jamaieoy 
—Only large-sizM, sonnd wood is asked for. 

Ebokt. — Ceylon and Bombay, — ^Large, good logs are nic k ed 
fft and would realise full prices. 


• 


£ e. 


£ a. 

Ode Staves— 

per tnille pipe# 




Memel, Crown Pipe, 

•e« eae 

155 

to 165 

Black, 

••• aee 

120 

to 185 

Danaig, fall siaed. 

••• earn 

150 

to 165 

1^0. 1. ... 

••• 

120 

to 125 

CaiiAdiaii stuidard Pipe, 

76 

to 

100 

Pimcheon per 1,200 pieces, (nominal) 

20 

to 

24 

Bosnia single Barrel, 

••.(nominal) 

27 

to 

so 

Bidian Teak, 

•eaper load 

11 10 

to 

16 

Britiab Qniana Greenheart, ... ... 

710 

to 

810 

Aasiralian Ironbarki 

••.(nominal) 

7 10 

to 

8 10 



4. 


d. 

Mahogany— 

per foot superficial 




Hondurasi 

cargo arerage, 

4 

to 

H 

St. Domingo Curls, 

II 

12 

to 

20 

Walnut— 


i. 


«. 

American, ••e 

... 

3 

to 

5 



d. 


d. 

Italian, 

per foot superficial. 4 

to 

£ “ 

Black Sea, 

•a. per ton, 



8 

Satinwood— 





East India, ee. 

eee 

6 

to 

8 

Bosewood— 





East India, ••• 

ee* ••• 

5 

to 

7 

Ebony, Ceylon, 

••• ••• 

9 

to 

13 

Bombay, 

...(nominal) 

8 

to 

10 

Boxwood, Turkey, 

••• ••• 

5 

to 

20 



y, J^oTES, Queries and ^xtracts. 


Dr, Geo. Watt’s Memorandum on Woods used for Tea 
Boxes/ — The memorandum by Dr. Geo. Watt Upon woods 
suitable for tea boxes, which was published on 26th instant for 
general information, is interesting, in so far as it offers a new 
and probably an orimnal opinion upon the cause of the damage 
lately sustained by Indian teas, and which is generally attribut- 
ed to the action of juices in certain woods coming into contact 
with the lead lining in which the tea is encash. Dr. Watt 
fcjUffgests that it may be the tea itself which corrodes the metal 
and not the wood, and the opinion is, as he states, at variance 
with the popular outcry.” As it differs with a professional 
opinion which I obtained in London last year, the premises 
assumed by Dr. Watt being also at variance witn the circum- 
stances on which the opinion was formed, I venture to produce 
this. 

Two invoices of 726 cases of tea manufactured during Octo- 
ber and November 1882. were shipped direct from the factory, 
arriving at London via tne Canal in April 188*3, and on being 
sampled were found to have a “ peculiar cheesy-like smell.” On 
examination, the surface of the lead next the wood forming the 
lids to the boxes, was found to be covered with a whitish and, 
in some oases, a ycllowi«»h kind of mould, while the surface 
against the tea was quite bright and clear ; the lead was per- 
forated, and in instances completely corroded. This injury only 
existed on the tops, the sides and Attorns of the wood and lead 
casing being unaffected and perfectly sound ; and not only so, 
but in many instances the lead was corroded under only one or 
two of the several pieces of which the lids were composed, the 
rest being sound. The wood and lead had a very pronounced 
and disagreeable smell which had been transmitted to the tea. 
There was no external sign of damp, and the tea was not dam- 
aged in the usual sense of the word ; without the smell it would 
have been in good condition. The tea was turned out on the 
floor of the warehouse ; and pending investigation and exami- 
nation, it was left exposed for a few days, during which the 
obfectionable smell toned do?ra and left the tea so rapidly that 
only 64 out of the 726 were eventually condemned as peculiar,’ 

* We have not seen Dr. Wattes ICeroorandQiOi bat hope to nter to it ia s 
• Eabsequent nninber.— [Ed.] ^ 
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and were disposed of as snob, althongh the whole invoioe on 
arrival was tainted. I inspected and sampled the tea in the 
London warehouse, and extract the above remarks from notes 
and records I retained. 

Samples of the. wood, lead, and tea, were submitted to Dr* Au- 
gustus Soelcker of London, and the allowing is his report 

** Having completed the examination of the spedmins of wood 
and lead from various tea chests which yon received from Inma, I 
have now the pleasure of reporting to you the results of my in- 
vestigation. 

<<The several specimens were marked Nos. 1634, 1731, 1787| 
J,742, 1748, -^wood from the lids of the tin chests and leads. 

Nos. 2199, 2254, 2304,— wood and lead from the bottom of the 
chests. 

No. 2038, ^wood and lead from a tea chest from another garden 
apparently sound. 

“ The lead taken from the top of the chests was mors or less cor* 
roded in every case, whilst the lead from the bottom of the tea chests 
was only slightly attacked at the jambs, which may be due to the 
solder; otherwise the lead from the bottom of the chests was sound 
apparently, and no perceptible corrosion could be noticed in the case 
of No. 2038. 

** The examination of the corroded leads showed me that the cor- 
roded leads are covered in the worst specimen with a white heavy 
powder which strongly effervesces with acids, and proved to be a 
mixture of oxide and carbonate of lead, or in the main white lead. 
Besides this, 1 found soluble lead salts in the corroded leads. The 
presence of lead and acetic or analogous volatile organic acid can be 
readily shown when the corroded leads are washed with distilled water. 

The following tabulated results may give some idea of the rela- 
tive degree of corrosion to which the leads were subject : — 


Lead in solntion 
in water. 


Carbonate of lead 
insoluble in water. 


No. 1684.->Stronglead 
reaction. 


From lead near- 
est to the lid of the 
cheats. 


„ 1781.— Very much 
corroded, much 
lead and acid 
acetic in sola- 
tion. 


„ 1737.— Very much 
corroded. 

„ 1742.— Worst dam- 
aged load, not 
much lead in 
solntion. 


„ 1748.— Similar in 
all respects to 
1742. 


Slightly covered 
with carbonate 
of lead. 


Strong efferves- 
cence with acid, 
mnch white lead 
present. 




Mostly carbonate 
of lead. 
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No. 2199. — Only slightly corroded on jambs, and showing only 
slight indications of soluble lead salts. 

No. 2254 and 2304. — The same as No. 2199. 

<< Lead from a chest from another garden.— No. 2038.-p-Lead 
sound. 

** The corrosion of the lead unquestionably is due to the attack of 
acetic and other volatile organic acids which dissolve the surface and 
sometimes eat holes into the leads, and the subsequent formation of 
white lead (carbonate of lead) by the carbonic acid of the air. 

<< Considering the fact that the surfaces of the leads which are in 
contact with the tea were quite bright and sound, whilst the under 
surfaces in contact with the wood were all mpre or less corroded, it 
appears to me that, in all probability, green or unripe wood has been 
employed in making the tea chests. 

** Bach wood is known to generate, in a somewhat warm locality, 
acetic and analogous organic acids which act upon lead. 

With the exception of the woods from the bottom of chest mark- 
ed No. 2199 and No. 2038, which are very similar in their character 
and lighter, and much more porous than the wood from the lids, all 
the specimens of wood were very similar in appearance. All were 
tough, hard, and heavy woods : some had a decidedly disagreeable 
smell ; others had only a faint smell. 

** On distillation with water I got in some cases most disagreeable 
smelling products ; and by extracting the worst and strongest smell- 
ing woods with ether, 1 obtained oily and resinous matters in appreci- 
able quantities, having an intensely disagreeable smell, reminding one 
of a mixture of rancid butter and rotten cheese. 

The oily and resinous matter, in short, stank, and had a fishy 
smell. 

The following tabular statement may not be without interest. 

** Wood from a number of tea chests from India 


Character of the Wood, 

No. 1634. — A hard, tough, heavy wood. 

„ 1731. — Similar to 1634. 

„ 1787.— Hard wood, like 1634. 

„ 1748.— Similar to 1787. 

„ 1634. — Apparently bad. 

„ 2190.— Much lighter wood and more 
porous than the preceding 
samples. 

„ 2254.— A dense, heavy wood. 

„ 2804.— Similar to 2254. 

„ 2084.— A poronB light wood veiy 
much like No. 2199. 


Smell, DUtillate, 

Bad. Smelt very disagree- 

ably. 

Very bad. Strong smell of but- 

ryric acid. 

Only faint smell. 

Very bad smell. Smelt very strong. 
The worst smell. 

No smell. 


No smell. 
No smell. 
No smell. 


It appears thus that some of the woods have a strongly-marked 
fishy smell, which, no doubt, will be readily communicated to the tea'. 

*<The peculiar odour I found passed off rapidly on exposure to the 
air, and 1 would therefore suggest to you to spread out for a short 
time the tea which, in my judgment, has taken up a more or less pecu- 
liar and unplesrsant flavour from the wood, and then to re-pack in 
fresh leads and chests. 
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« Whilst I have no doubt that the peculiarly nasty smell of some 
of the specimens of wood which you sent me for examination has been 
communicated to the tea, I am bound to say that I cannot detect any 
difference in the two samples of tea which you sent me with the wood 
from the chest/’ 

It was subsequently ascertained that owing to a large increase 
to the season’s crop, the supply of box lids had run short at the 
faotorjr, and green wood had to be employed for lids. This 
was said to be wild mango wood ; and unfortunately, in making 
up the lids, seasoned ana unseasoned shocks were used indiscri- 
minately, explaining, perham, the appearance of corrosion under 
only certain sections*of the lids. 

The above does not go to support Dr. Watt’s suggestion 
that ‘4t is the tea itself which corr<Mes the metal, and not the 
wood ; ” nor do the circumstances support statements in the 
following paragraphs of the memorandum. Dr. Watt writes ; — 

(fl). “ That tea may be completely destroyed, and yet upon the 
most careful scrutiny not a single opening can be detected in the lead, 
and that it is obvious that, until the lead is corroded through or 
perforated, any injurious inffuence which the timber might exert upon 
the tea could not take place.” 

The alx)ve evidence, and my experience in other instances, so 
far show that the tea is only tainted when the lead is pierced, 
and that the strength of the flavour imparted to the tea is in 
proportion to the degree of corrosion on the lead. 

(6). I have not seen a lead lining completely perforated ; but it 
is curious that the fact that the actiou seems to commence on the 
inside of the lead, instead of on the outside, or on the surface in 
contact with the wood (the supposed acid influence which decomposes 
the metal), has not been apparently observed.” 

As stated above, the surface of the lead next the tea was 
bright and clear ; the corrosion evidently began on the surface 
next the wood. 

(c). “ It is some time now since the action of iron nails, screws, 

Ac., was perceived by the planter to be injurious, and in his tables 
and machinery these are, by the experienced planter, carefully covered 
over or protected,” 

It was found that the iron discoloured the golden tips^ or 
flower of the leaf, detracting from the appearance and affecting 
the market value of the tea, but this did not prejudice the liquor 
or affect the flavour. 

If damage arise from the action of tea npon lead, why has 
it not occurred until now ? Why did it not occur when teas were 

sun-dried,” and, as we know, often imperfectly cured ? And 
why is it not noticeable in teas packed in teak, cedar, and tiin 
woods ? On the other hand, it may only now occur in connec- 
tion with Indian woods, as timber is becoming scarcer and dear, 
and contractors may have been tempted to deliver inferior and 



488 


NOTBS, QUBBIBS ANB 8XTRA0TB. 


Unseasoned woods. Dr. Watt appears to oonsider that the sys- 
tem of manufaoture may be at fault, adding the introduction 
of advanced machinery to lessen the expense of labour would 
seem to augment the climatic influence upon the manufactured 
article.” But 1 think it has been proved beyond dispute that 
with the assistance of machinery, a tea of immoved quality and 
a mere marketable commodiiy’ is produced. By the use of ma^ 
chinery, fermentation can be arrested in a uniform manner with 
regularity, and a fresh aroma noser ”) and crisp feel, two 
qualities having an important market value, are imparted to Ae 
tea,. If instances do occur showing that some machine^ried 
teas have reached the market limp and faulty, the workman, and 
not his tools, will probably be the secret of the defect, or it may 
be found that the planter labours under the disadvantage of in* 
adequate accommodation or insufficient drying machmery, or 
both. 

Dr. Watt’s experiments, with woods and leads, described in 
paragraph 4, were conducted in Calcutta during the cold wea- 
ther ; and although the timber was damped, it may be supposed 
that, at this season of the year, it would not resemble the condi- 
tion of wood at an tea factory during the rains, when 

after a few days’ exposure, the original colour is at times 
hardly discernible. 

I CIO not in any way pretend. Sir, to solve the question, and 
merely communicate the above particulars as tne result of 
observation. It is a subject of considerable importance, and the 
industry is indebted to Dr. Watt for having taken it up. 

5, Lyon* 8 Range ; P, Playfair, 

Calcutta, July 29t\ 1884. 

— Englishman. 

Ensilage in England. — lecture on ensilage as adapted 
to the English climate and English erasse«^, was recently deli- 
vered before the Farmers’ Club, in which the lecturer described 
the silo as an agricultural jar or jam-pot in which complete 
consolidation and preservation of the contents may be effected : 

Silos above ground appeared to the lecturer to have advantages 
over those partly above and partly below. As to cost of coiiatiuc- 
tion, £1 per ton of silage capacity might be taken as a fair average, 
where the baiidmg was entirely new ; and where old barns can be used, 
either wholly or in part, of course the expense of construction would 
either be nothing or very considerably reduced. As to the English 
fodder crops suitable for the process of ensilage, there can be no 
doubt,” he said, that ordinary meadow grass is the most universal 
and the easiest preserved, but clover and aitificial grasses present no 
difficulty. When green rye or oats are intended for the silo, care 
should be, taken to cut them while still sufficiently succulent in the 
stem, and while the grain is quite milky. This caution is even more 
necessary in the case of tares which seem generally to have been allow- 
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g8t too ripe before being pnt into the silo.^’ Priokly oomfrey, bo 
far aa bis knowledge extended, appeared to be absointely unsuitable 
for ensilage ; to preserve cabbage in silos was in our elimate a waste 
of force ; and green maize, However excellent as silage, has but a 
limited interest for. the Eritish farmer. But ensilage also enables us 
profitably to preserve that intractable product, sewage grass, and the 
coarse and wiry grass that grows under trees and in old nooks 
and comers* 

We Bbe ihat m the opinion of the lecturer, it is not advisable 
that the chopped materials should be mixed with salt. The 
main advantage claimed for the ensilage system appears to he 
that by means of it, crops can he preserved in wet weather, 
when it is impossible to make green materials into hay ; but we 
are cautioned a^inst careless treatment, or excessive fermenta- 
tion which wouM destroy the nutritive matter. Great stress is 
kid on the process of ramming down, which should be done 
thoroughly, and the mass then weighted by some suitable material, 
such as earth or stone, not loose, out placed in bags or vessels. 
According to the calculations made, the cost of silage would be 
about 5s. a ton. 

With regard to the feeding value of sila^^o, the statements 
brought forward are of a rather conflicting nature. One speaker 
puts it down at £2 a ton, and says that it takes five times as 
much grass to make a ton of hay as is required for a ton of 
silage, and that therefore a ton of the former onght to have a 
feeding value of £10 to be equal to silage ; another asserts that 
silage has raised the value of hay ; while others again maintain 
that it has about 30 per cent, more value than hay. Then, 
with regard to its capacity for engendering milk, the evidence 
differed very materially. In some cases ensilage was stated to 
induce a greater quantity and better quality of milk, while 
in others it was said to tend to an entirely different result. 
It appeared on tho whole that the value of silage as a milk- 
producer was far greater when employed with other bulky 
fodders and a certain proportion of cake or meal or both. As 
regards tho powers of silage on the breeding capacity of 
animals we read : 

Experience seemed to show that a judicious use of silage does not 
interfere with the breeding powers, though in the present state of our 
knowledge it would be prudent to use silage as food for. breeding 
stock with caution, and to mix it at least with an equal quantity of 
unfermented, bulky food, such as hay, chopped straw, &c. In his 
closing remarks the lecturer quoted from his report tor the Royal 
Agricultural Society to the effect that, whatever loss of nutritive 
matter might result from tho processes of fermentation in the silo, 
the practical value of the process is so groat as quite to overbalance 
this. The system, in the words of a correspondent, is not an easy 
snd universal mode of salvation to the farmer, but it is a ve^ good 
system ; it demands common sense, care, and attention, but it saves 
in money, time, and anxiety.” 

8 B 
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In the discussion that followed the lecture, Dr. Voelcker otn 
served that the nutritive power of silage depends very much 
upon the quality of the materials put into the silo. Good stuff 
would no doubt make good silage. Materials immature and 
low in nutritive value, in spite of being treated thoroughly '<i^ell, 
could not bo converted -into profitable stuff. That was bis 
view of the matter, and it was certainly a common-sense view 
to take. If, he added, vou allow your material to over-mature, 
becoming thereby woody and stringy, it keeps well enough, for 
the very good reason that all the component parts of it liable to 
change have departed therefrom. Tnen again the doctor had 
his own views as regards ventilation. It would not do to keep 
TOUT silage in closed bottles. There are albuminous compounds, 
he said, which act as ferments just as ferments produce yeast : 

These act on the sugary portions. Of course, if you have no sugar 
in it yon cannot produce anything out of it, and the chance is you get 
dry-rot as in wet woody fibre of any description ; but when you haye 
a sufficient amount of sugar, and take care in the making of the 
silage to press it as you go along, you will get a good result. I 
would never put more than about three inches without pressing it. 
If you wait until the layer is two or three feet deep, you may press as 
long as you like, but you will never turn out first-rate stuff. Then the 
question is as to whether it wants cutting or not. 1 believe the 
ordinary hay, fairly soft grass, or fairly pliable green produce, does 
not need cutting. Put your grass in whole, but take care to press it 
down, and never let it lie about for any length of time. Put it in 
fresh, taking care to ram it down perfectly firm, and build it up in 
this way. Under these circumstances you will readily understand 
that, with the exception perhaps of a few inches at the top, the whole 
mass is solid, and does not admit air freely. What takes place in 
this case ? Supposing yon have really good stuff to begin with, it 
simply breaks up, and the atoms of sugar, carbon, hydrogen, oxygen, 
arrange themselves in a different manner so as to become lactic acid. 

Ah to thh* acid, we are told that its constituents are precisely 
the same as those of .sugar, but existing under different circum- 
stances ; and the skill of the farmer should be exercised in so 
excluding the air that no active fermentation can take place, 
and therefore no apjircciable loss of grasses, certainly not to 
any large extent. Should however the air ho admitted, then 
it rapidly turns the hugar into alcohol, and with an abundant 
snpply of atmospheric air, acetic acid is the result, in which case 
no doubt loss takes place. The doctor did not favour the idea 
of utilizing sewage gra»s or prickly conifrey as silage, as both 
these, containing a large percentage of water, would not keep 
for any time : 

In conclusion, he add that were he asked what was his 

about ensilage, he should answer that at present he had no decided 
opinion one way or the other. He had no doubt that in localities 
where roots cannot be grown to advantage, ensilage will be of 
greatest benefit to the feeder of stock, and his impression was that i 
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Will come more and more into use, not as a Bubstitute for hay and 
rootB, but as an addition to these. 

And the same may be said in regard to India. Where a 
plentiful crop of grasses or succulent fodder is produced at a 
season when it 4s not possible to convert it into hay, by all 
means try the ensilage system. One of the speakers referred to 
above was in favor of silos construoted above ground, but stated 
no reason in support of his opinion besides that of economy. 
The question, however, was not fully discussed^nd we are far 
from believing that it has been finally settled. We should have 
thought a silo partly below and partly above the ground would 
be about the best plan, all things considered . — Indian Agricuil-> 
tuviaU 

Indian Budget fob 1884-85. — In commenting on the details 
of the accounts of the Indian Budget for 1884-85, the Under- 
secretary of State thus referred to the Forest Department : — 

The Forest Department is gradually becoming more import- 
ant, and on its goofl management the welfare of many districts 
in India very much depends. Both the re\enue and the ex- 
penditure show a gradual increa-^o. Twenty years ago the 
receipts were £38(1,000. They are now just over £1,000,000. 
In the three years under review they are — 

in 1882 - 83 , •. .. .. £ 938,000 

in 1883 - 84 , .. .. .. ..£ 1 , 011,000 

in 1884-85 they are estimated at •• .. £ 1 , 053,000 

Whilst the expenses for the same periods are, jespectively, 
£567,000, £686,000, and an estimated £727,0()(j ; leaving a 
not revenue of £371,000 in 1882-83, and of £325,000 in each 
of the succeeding years. To give some idea of the exten^ of the 
work of the Department, 1 may state that the total 
Government forests in British India was in 1882, 72,000 square 
miles, or more than 46,000,000 acre^ i of which about 30,000,000 
aores were Government reserve. The future value of this great 
property greatly depends upon the ability of the young men 
now training for its management ; and it is really of the 
greatest importance that attention should be paid to the matter ; 
and so important is it considered, that special instructions will 
in future be given to a limited number of students at Cooper’s 
Hill College oy one of our most able Indian Forest Officers. 
Some parts of India have been completely denuded of forest 
growth, with the effect of rendering oarren considerable tracts 
of country. It will bo the duty of the Forest Department to 
give new life to these districts ; and I am told that in some 
parts of India it is by no moans so difficult to do this as might 
be imagined. But the time at my disposal is not enough for 
me to give at all a full account of the work of forestry which 
is going on in India. 
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I have been asked questions in the House, which indicate an 
opinion that our Indian Forest Department is not an unmixed 
good : and there is no doubt that in some instances, common 
rights, or, I should rather say, customary rights, We to be 
curtailed. But restriction is necessary in the public interest, 
because the exercise of these rights, without any regulation, 
simply leads to certain destruction of the forests, and has a 
very serious effect upon the rainfall. What is aimed at in the 
Indian Forest Acts is to forbid altogether the exercise of those 
practices which are incompatible with the existence of the 
forests, and to interfere as little as possible with existing cus- 
tomary right. Thus, in every locality some of the forest land 
is still left open to grazing and firewood cutting ; and some 
is strictly closed for a period long enough to allow the trees to 
recover. 
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DIETRICH BRANDIS. 

His Work in the Punjab. 

If Mr. Brandis’ connection with the Punjab was loss close than 
with some of the other Provinces, it wa.s because the circum- 
stances of that frontier province were widely different, and did 
not necessitate the same kind of action. 

The whole of the forests in the Punjab may be divided into 
three groups — (1), the waste areas in the plains ; f2), the Chil 
and mixed forest of the lower hills ; (3), th(‘ deodar and other 
alpine forests of the Himalaya. 

(1). The first group represented the surplus areas of uncul- 
tivated land that lay between the different cultivated villages, 
which in many districts represented as it were oases in a desert 
of scrub jungle and grazing land. In the North-Western Pro- 
vinces, speaking generally, the districts were more thickly 
populated, and the areas of wa<te le<s extensive. At Settlement 
therefore all were included in the boundaries of the ‘ mauzahs * 
or villages, and such lands as were uncultivated, remained the 
shAmilat ” or comffion property of the village. The Punjab 
was settled on the North-Western Provinces model, but it was 
soon discovered that the waste areas were too large to be 
included and given up to the Aullages. A rule w'as adopted, 
of allowing to each village an area of waste equal to from 200 
to 300 per cimt. on their total occupied area, for future exten- 
{«ion of cultivation and for grazing purposes : the surplus was 
then marked off as Government ‘‘rakh.* Some of these scrub 
lorcsts are or were well wooded wdth jand (J^rosojas spicigei'O) 
and tamarisk in tlie central and southern districts, and witn 
kikar (^Acacia arahica) and phulAhi (Acacia modestcC) further 
towards the north. Their only ])urpose has hitherto been to 
grazing to the village herds during the rainy season, 
and fuel to the towns, cantonments and railway lines, when 
sufficiently near. At first starting hardly any forest organiza- 
tion was needed. There were necessarily no rights (except in 

8 s 
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individual cases of specific grant) in such areas : the grazing 
was sold by contract, or managed on what is called the “ tirni ” 
system. Under this system the neighbouring villages are 
assessed at so much per head of cattle they possess ; this assess- 
ment they pay, whether they actually graze or not, but are 
then free to all the jungles in the circle throughout the year. 
The collection of fuel was managed by simple means ; and as 
the contractors always cut out the “ jand ” down to below the 
root stock, a method which happens to be particularly favorable 
to coppicing, there was little need felt for anything else heyond 
a system of securing a certain payment for the area cleared. 

The rakhs are now, after an interval of more than 30 years, 
attracting renewed attention, because (as was inevitable under 
such conditions as those described) cultivation, surreptitious, 
or permitted under temporary leases which have in practice 
grown permanent, has everywhere given rise to claims, and the 
grazing difficulty has now become pressing, while the increasing 
scarcity of fuel within reasonable distance, has put a stop to 
the easy work of the old contractors. The forest authorities 
have now been long engaging in experiments to see what can 
be done to increase tlie growth on areas, where the rainfall is 
mostly below 15 or 20 inches, and where artificial irrigation is 
more or less completely out of the question. It has also to be 
studied whether the rakhs ” are most useful for grazing or for 
fuel, and whether both objects can be (partial!} ) attained at 
once. 

There w^as, however, one work to be carried out in the plains, 
which at any time Tvas obviously desirable. We allude to the work 
of planting ; (1), on such rakhs as skirted the rivers, and (2), 
on such as were accessible to canal irrigation. Both these 
works engaged Mr. Brandis' interested attention. Ijarge planta- 
tions were formed along the Kdvi, and to this day are most 
valuable in supplying the city of Lahore, the different mills and 
the engines of the Municipal water-works.' 

The great plantation of (Jhanga Manga, some 40 miles to the 
south of Lahore, at the tail of the Bari lioab Canal, is familiar 
to our readers. This was experimentally commenced by Dr. 
Stewart in the earliest years (1805-66) of the Punjab Conser- 
vatorship. Several other areas of a more or less experimental 
character were also taken in hand. It would have been of little 
use at first, with our insufficient staff, witli men wholly without 
professional training, who had to l(‘ani (everything in the hard 
school of experimental trial, with many drawbacks, ancJ a totiu 
absence of any previously recorded work to guide them — it would 
have been of little use to have commenced with detailed reports 
and elaborate theoretical scliemf^s. Matters were wisely left 
alone, to continue in the practical-experimental stage for 
years: hnt aliout 1870, thing.s wore sufficiently advanced to 
make it advisable to place a trained officer (Mr. B. Hibbentrop) 



DIBTHICH BRAMIMB. 


495 


in charge of the , plantations. In 1872 Mr. Brandis published 
his first note on the plantation work in the Punjab plains. The 
suggestions made were simple, cautious and practical. They 
struck the key note of gradual and steady progress which has 
ever since been Maintained. In plantations in such a soil and 
climate as that of the Punjab, there is always danger of waste. 
People indite flaming prospects of what might be done if 
‘ thousands of acres ’ now lying waste were planted, and wild pro- 
posals go forth for “ broadcast ” sowings. The result is, if too 
great haste is made, that universal failure provokes a reaction- 
ary policy ; at any rate much useless expenditure of labor and 
money is incurred. The problems of plains planting are not yet 
solved completely, and even where with canal irrigation, ‘ sissu ’ 
has been successfully grown in the deep alluvial but dry loam of 
the bar,” * it is quite uncertain whether the tree will live 
long enough to attain real timW dimensions. 

f2). The lower hill forests have always presented the greatest 
difficulty, and a^ain afford little scope for organizing a scheme 
of demarcation or of working. 

The whole system of Government in the Punjab was from the 
first eminently ‘paternal-’ In other words, Aery large powers 
were left to the district officer to be exercised under very close 
and personal sujiervision of the (commissioners an»l the still 
higher authorities. It was at first supposed that idi these lower 
hill forests could bo quite efficiently protected by the ])atornal 
aiitlioritv of tlie district offic(»r. Long before any Forest Act 
had been thought of for In<lia generally, the “ llules for the 
(.yonservaney of Hill Fon^sts ” (IHofi) had been introduced in the 
Punjab. It is true that these contemplate that more defined 
and debiiled rules should be passed under them for each district, 
hut the scope of the rules thems(*lvos has been strangely misun- 
derstood, and the gr<'ate>t non>ense is now ludng talked about 
their confiscatory character, &c. But all this is in entire forgot- 
i id ness of the circumstances under which they were passed. In 
form and phrase, they appear to submit everything to the will 
of the local authorities, and to nay no regard to local rights 
should such stand in the wav. Tliey enable the district author- 
ities to prevent and {)Uiii>h wanton mischief, to enclose patches 
of young growth, Ac., in do'^pite of all rights to the contrary. 
But all this, in reality, meant nothing more than that the district 
officer took the jungles under his care, and that he intended 
to keep them from harm, and that none of his subject-children 
■was to set up any “right” to interfere with this benevolent 


* It is hardly nct^cssarv perhaps, to explain that, the country rises^ in level 
between each of the Puniiib rivers, fallinj; R^ain towards the margin of the 
streams ou either side. The higli land in the centre is called “ bdr.'* Nearest the 
nvers cultivatimi is most frequent, because there wells can be sunk with moderate 
labor ; the nearer we approach the “ bar. the more abundant the waste and 
Jttbgle, but also the more difficult are the conditions of growth and reproduction. 
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action. But it never entered the district officer’s head, or that 
of the framers of the rules, to stop grazing wholesale, or put 
large areas in a state of high forest culture to the extinction 
of all rights of user. 

Unfortunately, as district work increased, the Deputy Commis- 
sioner (who besides might want a special taste or faculty in the 
matter) became unable to look after the forest in this paternal 
fashion. Everything gradually slipped into the hands of the 
local Tehsildar, and then insiduously, natches of cultivation 
crept into the forest area, till at last what was once a good 
forest became “ honey-combed ” throughout. But in the prin- 
cipal centres of these hill forests — Huslwarour, Kangra and 
Gurdaspur — the mischevious effects of Mr. Barnes’ settlement 
introduced the gravest complications. Here, the whole of the 
forest was given up to the villages, to be included in their 
boundaries, and theoretically and legaU)^ at any rate, to become 
•their property,^’ as in the North-West Province system of 
village-sottlemonts. No doubt Mr. Barnes himself never con- 
templated the re>ult tlftit the villagers would be considered 
“ owners ” of the forest in such a sense that Government was no 
longer free to demarcate, to regulate dostructi\ e or excessive 
rights, and to iiiiderbike cultural-management. He thought 
no doubt, that the paternal authority of the district officer would 
remain unimpaired, and that he might plant, enclose and pro- 
tect for the benefit of the estate, whether or not it was theoreti- 
cally included within the village borders. 

Ijiifortiinately, but inevitably, in the course of events, dif- 
ferent views prevailed ; to thi» day, the problem of dealing 
with the Kangra forests has l)een unsolved, wdiile the Shahpur- 
kandi forests have been abandoned to destruction. 8uch forests 
did not offer much scope for atlmini.strative action such as the 
Inspector General to the Government of India was empowered 
to take, or was able to recommend with any ])rospect of success. 
Nevertheless as early as Mr. Brandis visited these forests, 
and drew» up an instructive journal of his visit ; and he never 
ce>ased to afford his countenance and assistance when later, a 
portion of the fore.^t in Hiishyarpur and Kangra was to some 
extent secured to forest-conservancy. 

(3). The forests of the higher hills — 

It is an important feature of these forests that they all occupy 
the upper valleys of the great rivers, and the valleys of the hill 
tributaries and feeders of those rivers. With the sole exception 
of the forests, of the Beas (Kulu and Scoraj) and some in the 
remote frontier valleys of Kaghan and the Siran, none of these 
forests are in British territory. 

The most extensive of all — in the Jhelum basin — are in 
mir, and therefore beyond the reach of any interference save that 
of friendly advice, which has been freely given, but is, of course, 
never acted on. But the forests in the liavi, Chenab and Sutlej 
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are in Protected States, dependent on the Punjab, and therefore 
some control was always possible ; while tho facilities were con- 
siderable for negotiating long leases of the forests with the 
Native Rulers. 

All the hill forests were liable to the same scourge. Tho 
demand for building timber in the newly acquired province of 
the Punjab was every day growing, and a great impetus was 
given to the trade, as the produce of all the forests, foreign as 
well as Native, was floated down the rivers and sold at timber 
depots in British territory. On these rivers Government estab- 
lished timber agencies, and diti something to control the logs in 
transit. But nothing was done for the forests themselves. The 
contractors would send up unscrupulous agents to the hills, 
where they were often carried about in “ kiltas.” * They ob- 
tained cutting permits from the Rajah’s officials, and of course 
a judicious bribe would secure their winking at 100 trees being 
cut for every 10 in the permit. Money was freely spent, and 
as it was more portable, the agents carried rolls of gold in 
sheet, slices of which were cut off In payment. Bottles of 
cheap brandy were also frequently used as bribes. The result 
may be imagined. The tre<M (‘asie.st to cut in the forests 
neare>t the stream, were f<‘llod first, no care for reproduction 
being so much as thought of. As these forests were often 
situated on easy slojies, natural slides convey <‘d th<. logs to the 
water’s edge without loss; hut in the higher and more stony 
hills the destruction was something frightful. No attempt to 
make artificial slides had ever been se(‘n ; a natural “ nalla ” or 
ravine served for a timber shoot ; a few rocks were removed 
with the <*rowd)ar, or later on (and more rarely) Masted away 
wdtli pow'der, and the logs wwe pitched down. In many cases 
not one in ten reached the water safidy ; many w(Te split and 
shaken, wliile some struck on rocks, whence an ominous ‘ bang ’ 
told that the timber w’as shivered into matches. AVhat did ib 
matter ? Only one tree in ten, and perhaj)s not that, had been 
jmid for at an almost nominal rate, and what did get into the 
water sufficiently paid the speculator. 

Ah the forest was always worked from below, such natural 
seedlings as sprung up, to be tho hope of a future forest, were 
perpetually endangered by the fall of the trees above, as the 
fellinfr receded, and tlie logs w^ere rolled over the ground pre- 
viously cleared. But this was not the only evil. As no time 
was ever fixed within which tho contractors must log, float and 
remove their material, the same contractors went up season 
after season for many years, to look after their timber, every 
season’s excursion being the opportunity for new depredations. 

To stem this growing evil, the forests must be leased. Much 
good service was done by many officers on the Sutlej and else- 


• The large conical basket familiar to Himalayan travellers. 
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where in suppressing these abuses, and closing the contracts, 
but so little known were the forests, that for several years, the 
work of Dr. J. L. Stewart, the Conservator, and not infrequent- 
ly of Mr. Brandis himself, was to explore the vallies in order 
to discover the remains of the forests, to determine their still 
remaining capabilities, and the possibility of restoring their con- 
dition and of utilizing the more remote groups which luckily had 
escaped the contractor’s axe. The late Dr. Stewart’s picturesque 
re^rts are still remembered in the Punjab. 

The first forests to attract attention were naturally those near 
Simla, the head-quarters of the Government of India. Many 
interesting notices from Mr. Brandis’ pen are on recor4 regardf- 
ing the deodar localities close to Simla ; hut the high local value 
of the wood, and the unwillingness of Government to put pres- 
sure on the local Chiefs who owned the forests, prevented any 
active steps being taken. In the meantime the last relics of the 
forests are fast disappearing. Even the beautiful Cheog forest, 
long preserved in part as a temple fore'^t, has now fallen before 
the superior divinity of rupees, and the impo^'ing stack of brick 
and woodwork buildings rising at the west end of Simla, re- 
present a thousand deodar trees, the last, or almost the last, 
spoils of the Cheog deities. 

But the Basahir State forests were further off ; and as early 
as 1864 a lease for f)0 year.->, renewable at the pleasure of Gov- 
ernment, was entered into. lhe>e important fore>ts have been 
a constant source of interest to Mr. Brandis, and represent one 
of the most characteristic of his works. In 1 864-65 he visited 
the forests, and drew up a careful report. This report contained 
a working plan for five years. Adapted to the comprehension 
of untrained officers, the plan is very simple and untechuical, 
but is none the less based on soun<l scientific ])rinciples. The 
sequence of events has fully justified the adoption of this plan. 
On the expiry of the five year-^ a secon<l visit was paid, and a 
further plan prepared which carried on the work to the year 
1880. 

Mr. Brandis finally studied these forests in 1881, and a 
further five years’ plan, now in operation, was proposed. 
Nothing can be more interesting than to follow the wise and 
cautiously progressive series of plans. As the knowledge and 
science available in the Department has increased, so have the 
plans become more comph»te, and more approaching the oxact 
calculation of Euro}K*an working-plans. They also illustrate 
another point in which Mr. Brandis’ work has been so eminoiitly* 
snceessful. Most of the forests were taken in hand by Govern- 
ment at a time when they had already suffered severely ; and it 
would at first seem that j)rudenco demanded nothing hut restora- 
tion and the most careful [irotection for the forests ; which means 
that the Government must be content to spend much and reap 
little from these estates, for some years to oottie. But the strong 
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temptation to Government is to demand a quick and ample re- 
turn for their outlay ; and in the hands of ignorant officers this 
not unnatural desire might be interpreted into a demand for 
revenue returns at any price, thus compromising the future, on 
the principle — ^the forest will last my time — apres moi le deluge / 
Nothing is more remarkable than the skilful manner in which 
Mr. Brandis held the balance between true economy and foresight, 
and the demand for revenue. He knew that a fair balance sheet, 
was, in the eyes of Government, almost our only raison d^etre* 
While therefore he was careful to limit the fellings and to con- 
cert measures of conservation and reproduction, he never ceased 
to insist on making things pay ; and tnis he did not by overtaxing 
the yield, but by severe economy, careful attention to details, 
and ny making the most of everything, and skilfully turning to 
account every humble source of revenu^ The result has been 
that while the State forests of India have everprwhere im- 
proved, the revenue has developed in a manner which is almost 
sunirising. 

The Chumba forests on the Chcnab and Bavi had not come 
under Mr. Brandis’ special notice, but the* Conservator was 
indebted to Mr. Bramlis for constsint ad \ ice. These forests 
had been leased in 1864, but the terms of the lease were less 
manageable than thos(^ of Basabir.* When, therefore, after 
the first five or six years had been passed in exploring the 
localities and winding up the often complicated atfairs of the 
numerous timber contractors on the Chen6,b, Ravi, Siul and 
other tributaries, it was desired to commence demarcation and 
conservancy, tbe Superintendent of (’buinba offered active re- 
sistance. lie was willing to see tbe forests nominally leased 
in their entirety and in terms which apparently gave a wide and 
full control, but he expected to see the lease treated like the 
high-sounding rules of 1855, everything made possible, but 
nothing really done to curtail waste ; above all he was unwilling 
to see anv' areas closed against grazing for that regenerative 
treatment of which the forests stood in so much need. Jt was 
necessary therefore to negotiate a new lease, and when that was 
at last accomplished, a new examination and demarcation had 
to be undertaken, on principles which had by this time been 
well understood from Mr. Brandis’ unofficial instructions, so 
that his jiersonal supervision was less needed. 

The hill forests of Rawalpindi and Hazi^ra were similarly ne- 
gotiated for and partly settled, and Mr. Brandis was content to 
leave that in local hands. Indeed the deodar forests of Kaghdn 
are so inaccessible (officers do not visit them without a military 
guard) that any scheme of regular periodical working and repro- 
duction would i)e impossible. Occasional fellings of mature trees 
un the selection method, and a careful conservative treatment 
uf tbe areas as a whole, represent all that can ho attempted. 
In Hazara, tbe question of tue location of small military summer 
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stations scattered all alon^ the ran^e on which the main forests 
be, was still unsettled, and it would have been a waste of time 
for Mr. Brandis to have entered into organization schemes, when 
the actual area and resources at our disposal were likely to be 
upset and altered at any moment. 

The Rawalpindi forests were also the subject of a prolonged 
official contest, which has only now been brou^t to a close 
when the district is again under settlement. Mr .Brandis could 
do little in this matter beyond giving the benefit of his con- 
stant advice and of his official support and countenance, which 
were throughout of the greatest assistance. 

The Kiihi forests being in British territory, offered a more 
promising and important field for action. They were accord- 
ingly carefully inspected in 1879, and a joint report was drawn 
up. In these forests tlje rights of Government were somewhat 
undefined, because at the first land-settlement it was found that 
in Kiilii proper, some of the deodar localities were close to the 
villages. Had the forests been in th(» plains, such areas close to 
the cultivated tracts would inevitably have been given up to 
the villages ; but with deodar forest'^, this was felt to he impossi- 
ble : the areas were th(*refore left nominally as Government j)ro- 
perty, but wdth the understiinding that the villages would be as 
little interfered with as possible. The local authorities were 
always extremely jealous of any restrictions on the user of the 
forest by the villages. The consequence has been that from ex- 
cessive grazing and removal of pine-needles, nqu’oduction lias 
been suspended altogether, while encroachiiKuit by cultivated 
patches lias gone on all round. 

Mr. Brandis foresaw the difficulty that would always arise 
in attempting close conservancy of such forests, and he wisely 
devoted nis efforts to secure the largest forest blocks away 
from the villages, and to obtain areas which, now cov('red with 
scrub jungle (the re>ult of the more ancient method of tempor- 
ary cultivation resembling the toungya ” of liurnia) miglit, 
from their suitable sloj^e and situation, ho restor(‘d by jilaiiting 
to deodar for(*st. It is v(»ry strange that in the long official con- 
troversy Avhieh has aris«*n on the ( \ms(‘rvator trying to get this 
plan of demarcation carried out, this c‘s.s(‘ntial feature of the 
proposals has been ignored. Remembering the dinxlar groups of 
Kulu proper, tliat hapjuuied to he <’Iose to villages, and that were 
in fact only sparingly projiosed for reservation, the auth(»rities 
imagined inconvenient results, instead of studying the actual 
proposals. As it is, the report shows how well Mr. Brandis 
understood liis task r and in fact it only errs in being too 
moderate. It is always forgotten by the adherents of the anti- 
forest policy, that the real and lasting welfare and conveni- 
ence of a mountain population, is not studied, by letting every 
one do as h(^ likes : for if the forest is not cared lor — if the 
cake is not taken away from the crying child, and sparingly 
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doled out by a careful but unappreciated hand, there Tnll soon 
be neither wood for building or for fuel ; the exhausted forest 
will disappear, and there will be neither pine-needles for manure, 
nor grass for the flocks. 

The fallacy of which all anti-foresters are enamoured is 
this — that conservancy is a luxury only needed to produce the 
best and finest timber ; and that for ordinary village use, forests 
left freely open and uncared for, will go on for ever supplying 
what the villagers require. Nothing can be further from the 
truth. 

While thus the different groups of forest in the Province 
received the attention which was possible and suitable for each, 
there were many other branches of forest administration to 
which Mr. Brandis devoted his care and skill. The organiza- 
tion of the establishments, the improvement of the prospects 
of the staff, the accounts, the long-continued operations for the 
supj)ly of fuel, and also of sleepers for the Northern State and 
Indus Valley Railways. All these matters could never have 
been advanced as they were without Mr. Brandis’ advice and sup- 
port, and both have at all times been clieerfully given. 

The hand of a mast(‘r is seen as niueb in what he lets alone 
when it is going well, as in what h(‘ himself takes into his own 
care, and the forest administration of the Punjab during Mr. 
Brandis’ Inspector Generalship was eminently an instance of 
this. 


PROGRESS OF FORESTRY IN INDIA. 

(^Concludrd from page JG2), 

When forest conservaiiey in linlia wa^^ first talked of, tlio 
idea uppermost in the minds of most ])eo])]e was that the pro- 
(hietion of large timb<*r innst be the cbi<d‘ object to b(‘ attained. 
Wbat has lieen stated will have explaim'd that in India the 
business of the forest <‘r is to ]>roduco not only timber, but also 
fuel, bamboos, caoutchouc, catechu, an<l a great variety of other 
l)rodnce, among which cattle fodder is one of tlie mo-t promi- 
nent. The benefits of fore>t con'icrvanev in regard to the la>t- 
iiaiiH'd point have, however, only been fully recognisi J within 
the last few years, ami large schemes have lately been framed 
by the Government of India for the e.stablixhment of extensive 
fod<ler and fuel reserve's, similar to those of Ajniere and Mer- 
'wara, in all the drier districts of Northern India ; action in the 
same direction has also been taken in the Presidencies of Madras 
and Bom})ay. The chief objection hitherto rai>ed against these 
measures has been that the closing of a portion of the grazing 
lands, which of necessity is the first step, causes inconvenience ; 
hut it is recognised that the inconvenience will ho temporary, 
and will produce a future supply of fodder which will be far 

3 T 
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larger and far more certain than that of which the owners of 
cattle have been temporarily deprived. 

So far regarding the direct benefits of forest conservancy to 
the people of India. Regarding the indirect influence of forests 
much has been written, but very little is as yet known with 
certainty. It has been maintained by enthusiastic writers that 
the climate of India could so far he changed by means of forest 
conservancy that the seasons of drought and scarcity would be 
less frequent. The climate of the different districts of India is 
exceedingly varied, and the climate of each district depends up- 
on its geographical position, its elevation, the configuration of 
the ground, and upon cosmic causes which are independent of 
local circumstances. It is possible that among the many factors 
which influence the climate of a district the existence of exten- 
sive forest tracts may be one, but we have no reason to believe 
that the operations of forest conservancy which can be under- 
taken in India will materially improve the climate, or will guard 
against the recurrence of seasons of excessive drought. We 
must bo satisfied with knowing that in the vicinity of dense 
forests the air near the ground is generally moister during the 
dry season and the dew heavier than in the open country. We 
also know that a gauge placed above the crowns of the trees in 
a forest collects more rain than another placed in its vicinity at 
the same height but outside the forest. Nor is there any doubt 
that forests, if well stocked, afford effective slwdter against 
scorching winds, and that in the hot weather the shade and 
shelter afforded by trees is a great boon, and is beneficial alike 
to man, to crops, and to cattle. 

These, however, are advantages which, though exceedingly 
important, only aflect the immediate vicinity of the forest. As 
regards the efu'ct upon the climate of entire districts, there is a 
widely spread notion that forests tend to increase the rainfall, 
and tnat in a warm climate the denudation of a country dimi- 
nishes its moisture. Much of what is known regarding the 
history and the present condition of the countries round the 
Mediterranean seems to support this theory, which has not, 
however, Ixjen established by conclusive evidence ; and the result 
is that as yet there are no data to prove any climatic influence 
of forests except in their immediate vicinity. 

Regarding tne effect of forests in protecting the soil and re- 
gulating the surface and subsoil drainage, more definite data 
are available. As far as our knowloilge goes at present wo are 
justified in believing that tlie action is tliis : the foliage breaks 
the force of the rain, which therefore fulls upon the ground 
more gradually and gently ; the loss by evaporation is less ; 
decayed leaves, moss, twigs, and other matter on the ground in 
the forest act as a sponge, and prevent the rapid surface down- 
flow of the water ; the soil, which is })enneated by roots and is 
mixed with vegetable mould, is loose and facilitates the percola- 
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tion of the -water, which comes out at a lower level in the shape 
of springs ; less soil is washed away from the hill sides, and less 
sand and silt are carried down by the rivers. 

The beneficial effect of the action of forest in this respect is 
chiefly felt when the ground is hilly ; and it probably is greatest 
in a tropical or subtropical climate, where the rain comes down 
in torrents and evaporation is very rapid. It must not, how- 
ever, be forgotten that the effect of forest upon subsoil moisture 
is of a most complicated nature ; for while, on the one hand, 
shade diminishes the evaporation of the rain water, there is no 
doubt that under certain circumstances trees tend to dry up the 
soil, the roots drawing moisture from great depths, which is 
eva}>orated by the leaves. It is a common practice to dry up 
small swamps and wet places by planting fast-growing trees, 
and cases are known in India in which the effect of plantations 
has been to diminish the water supply in wells in the vicinity. 
This withdrawal of the subsoil moisture by trees is, however, 
limited to the land on which the trees grow, and does not affect 
the action of forests growing on slopes or on hilly ground in 
increasing the proportion of tlie water wdiich [>ercolates into the 
ground and reappears at a 1ow<t level. That springs in hilly 
countries disiippcar or yield less water afttu* the forest in their 
vicinity has been cleanMl is a well-known phenomenon, and 
many such instances are on record in India ; nor is there any 
doubt that streams which take ilieir ri>e in (l(‘nse forests flow 
more evcmly anil are li'^^s subject to excessive floods than streams 
which rise in a Imre and open eonntrv. In 1878, a road was 
constructed through certain forests in Berar, portions of which 
liad beim [»rotected against fire for some time, and had thereby 
become dense and heavy, while the remainder was in its origi- 
nal state of open scrub with a few trcK?s. During the rains, it 
was found that w^hile all the streams issuing from the open for- 
ests had been in flood, tho^e coining from the protected portion 
had been flowing gently and evenly, and no damage had been 
done to the bridges which on that -«t*ction of the road were 
under construction. 

Open and imperfectly stocked forest, where the grass and 
leaves are consumed by the annual fires, has no effect, or hardly 
*my, in protecting the soil, in regulating the water sii})ply, and 
in diminishing floods. Only dense forest whicli is safe from fire, 
and the ground under w’hleh is covered with the remains of 
glass, twigs, and loaves, can be cx]»ccted to have an appreciable 
etloct in this respect. 

The influence of for(‘sts in diminishing floods in hilly coun- 
tries is now generally recognised in Europe ; and in I ranee, not 
only foresters, but also engineers, seem now to be unanimous in 
demanding that the operations for controlling torrents and plant- 
ing lip hare slopes in the Alps, the Tyrenecs, and the mountain 
ranges of Central France, which have been in progress since 
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1860, must bo prosecuted on a much larger scale, chiefly in 
order to diminish inundation. It doe^ not follow from this that 
in all cases floods are caused by denudation, nor is it maintained 
that in India or in any other country floods in rivers caused by 
the melting of snow or hy unusually heavy rain falling over 
large areas can bo prevented by the operations of the forovster ; 
it is sufficient to know that forestry can do much to diminish 
the evil. 

In a large portion of India, the crops depend either partially 
or wholly ui)on irrigation, and the vrater is derived from tanks, 
wells, or rivers. The tanks are w^ater reservoirs of various ex- 
tent, generally con>tructed by damming up a stream or river in 
a convenient place ; but there are also smaller storage tanks 
which are fed only by the surface drainage flowing direct from 
the catchment area. Tanks of this latter description would 
store the largest pro])ortion possible of the water coming from 
the catchment area, if that area were made impermeable to the 
rain which falls ii])on it. In such cases trees and forest upon 
the catchnitmt ar<‘a are injurious, and several instances have 
been observed where >iich tanks hav(‘ ceased to be filled since 
tlu' fore>t on tli(‘ir catelniKmt area ha> lK‘Coine dense and heiiv\. 
It is diflerent with the larger tanks, which are fed by s[)rings 
and stream" ; th(‘"e b(*n(‘fit largely by thick forc>t growth upon 
th(*ir catchment ar(‘a. The* area irrigated from w(‘lls in the dif- 
fer(Mit ])arts of India is very large ; thus in tlu* Madras Presi- 
dency, two inillion acres are irrigated from wells, while three 
million acn*s are irrigated IVom rivers and tanks. There is iio 
reason to l)«‘lieve that forest growth on Irwel groiiiul has the 
ott’ect of raising tlu* subsoil water levol, which is tapp(*d hy the 
wells ; l)Ut W(d!s are frequently dug at the bottom of a vallev or 
near the Ix'd of a stream, ami in .such placM*s there is ground for 
believing tliat the uiuhTground water stratum which is tuj)[>ed 
by the wells will bo sup])lied iiion* plentifully, and that the siip- 
j)lv will he maintained long<‘r during the dry sfa.son, if the hills 
w'liich surround the valley are eloth(*d with den-e forest growth. 
Wells of this description are numerous in A jmere and Merwani, 
and one of the ohjects for forming tlie forest res(‘rves in those 
districts was to improve tlu; 'water sup|)ly in these w(*lls. 

The Indian rivers which feed the canals Used for irrigation 
are of two class(‘s. The Ganges and Indus and their tributaries 
are fed by the snow wliich falls on the Himalaya mountains and 
by the plentiful summer rains of the monsoon. The water siij)- 
ply of these large riv(*rs cannot materially be affected hy the 
small forest ar(‘a wliich it may lie jiossilde to place under good 
management on flu>so mountains. Of the otner rivers which 
arc uscfl for irrigation, the most important are the Rono in Ben- 
gal and lh<‘ (iodaverv, Klstna,and ( anv#*ry in the Madras Presi- 
dency, but there is a large number of smaller streams besides- 
These river >5 and their feeders rise in the hills of Southern and 
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Central India, which derive their water supply chiefly from the 
summer rains of the south-west monsoon. In regard to these 
rivers, there is good ground for believing that their water supply 
is largely affected by the forest growth upon their catchment 
area, ana that in some cases, denudation has already done great 
damage in this respect. 

The Tambraparni, in the Tinnevelly district, is one of the 
smaller rivers used for irrigation in India. Its catchment area 
1,739 square miles, of which 1,389 are in the plains and 350 
square miles in the hills on the eastern slopes of the gMts. 
Tnis river irrigates the large area of 170,000 acres, or 265 square 
miles of rice fields, more than one-third of which bears two 
crops. It is a beautiful sight to see this large expanse of brilli- 
antly green fields at a time when the country around is parched 
and barren. This river carries down into the plains a very 
large proportion of the rain which falls upon its catchment area, 
and there is good ground for believing that if the forests, which 
fortunately are dense and extensive near its head-waters, w^ro 
cleared, a larger proportion of the rain w'ater would be lost by 
oaporation, and that the -^iipplx, which now floxx s almost uni- 
torinlx during the greater part oi the vear, would come down 
m sudden ruslie^ after each lieaxx fall ot rain, and would bo 
iiion* irregular. 

In the case of anotlier rixer, the lllio'xiini. which risos in the 
Nilgiii Mountains, tlie mean annual quantitx of rain which tails 
upon its catchment area has been estimated at 175,000 millions 
of cubic feet, and of this quant ity, 11,000 millions or 44 per 
cent, of th<' annual rainfall reach the anicut oi dam wdiere the 
irrigation canals take their rise. In this ease, tlieretore, more 
lliun one-lialf of the rain wliieh tails uj)on the catchment area is 
lost, and there is good ground for heliexing that if the forests 
WH*re cleared away tlie los^, xxould he much greater. 

It is ohxioiislx" iKK’cssary to estahli^i lix" unmisfakeahle cxudence 
the oiieet which the improxement of torest gioxvth has upon 
the xxater supply in w'ells and rixiTs, and definite proposals have 
long ere this been submitted to Gox eminent for a series of 
systematic experiments, to ascertain the extent to wliieh the 
imj)rovem<‘nt in forest growth raises the water-level in xvells and 
iiiiproxes the xxater supply in rix'ers. Unless these matters are 
])roved by precise o\]>erinient, steady progress in forest conser- 
vancy, to the extent dimianded by tlio interests of the country, 
can hardly ho expected. The objection can always he raised, 
that forest conservancy has been carried too far, and that its 
indirect adxaiitages an* iinagiiiaiy. It is lU'cessary to place an 
imdertakiug so important for the" xveUaro of the country upon a 
^afe footing, beyond the risk of a reaction xxhich might undo all 
the good that has he<‘n accomplished by the labour of years ; but 
on the other hand, if the hefudieUl effect of forest conservancy 
^ipon irrigation has been estahli'^hcd by actual experiment, it 
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will be possible to find means for extending conservancy even 
to those forests which cannot bo expected to yield any revenue. 

When the indirect advantages of forest conservancjr are fully 
proved and recognised, the main difiiculty will be to hnd a mar- 
ket for the wood j)roduced in the forests protected, improved, 
and formed in the hills from which rivers used for irrigation 
take their rise. From this point of view it will be understood 
that it is an advantage to encourage the use of wood as fuel for 
railways or manufactories, and of charcoal for iron smelting. 
At first, when railways and other public works were constructed 
on a large scale in India, the increased consumption by them of 
timber and fuel may have tended towards the destruction of the 
forests and the denudation of the country ; but this was mere- 
ly a transitory phase. Now, since efficient measures have been 
taken for the formation and improvement of forests in almost 
all parts of the Empire, the aim must be to find a market for 
the wood and other foro.-'t produce which, in a forcing climate 
and under good inanag(Mnent, will Ik? produced on a very large 
scale. There will, as a rule, be no difficulty in finding sufficient 
demand for teak and other really valuable timbers ; but, as al- 
ready stated, the le«<s valuable kinds profit equally by protection, 
and special measures will be required to create a demand for 
them. From this point of view, it will be understood why 
effo^t^ have lately been made by forester^ in India to stimulate, 
and in some respect to re<iuscitate and to improve the old native 
iron industry, which, working with charcoal and with the ri<*h 
indigenou5 iron ores, has produced and may ^till |»rodu(*e iron 
and Nt<»el of excellent quality. If the etibrts made in ihi< direc- 
tion are crowm'd with miocc'^s, it will be a benefit to the C(»nntry 
in every way. Near the coast, sea-hi^rne coal may eventually 
di>j»lace wood and charcoal for mo'^t large industrial undertak- 
ings. The coal-fields of Bengal, ( Vntral India, the Nizam’s ter- 
ritorie>, and Assam supply coal to a large portion of the inland 
districts, but there will always remain in India many tracts 
where wood and charcoal wilf continue to l>e umm] ; and though 
the charcoal-made steel and iron of India, even if the methods 
of manufacture are greatly improved, is not likely to be export- 
ed, and may not be able to comjieh* with the steel and iron 
imported from England, still for many purpose^ the native made 
iron is to this day preferred by the people ; a large native iron 
industry is >till in existence, and it is not impossible that iron 
smelting in India by mean» of charcoal may have a future be- 
fore it. 

Whatever views may Imj ludd regarding the effect of forests 
in regulating the surface drainage and in improving the water 
bup])ly in springs, rivers, tanks, and wells, there is no doubt 
that on hills olotned with forest th® soil is protected, that less 
soil is washed away, and that loss sand and silt are carried down 
by the rivers. There is not a district in the moister regions of 
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India where the effects of denudation in this respect are not 
visible. The sand which is washed down from the denuded hills 
in the Hoshiarpur district of the Punjab has destroyed the fer- 
tility of large areas, and ravines and torrents are numerous in 
the more thickly. inhabited portions of the Himalaya. Even in 
the Nilgiris the evil will be felt sooner or later, although these 
hills are favoured beyond any hill range in India by genlle 
slopes, deep soil, and a moderate rainfall ; every year masses of 
fine silt, which, if retained, might be a source of wealth to Urn 
European planter as well as to the native cultivator, are washed 
down from them into the rivers. The Ratnagiri district on the 
western coast, south of Bombay, is almost bare to the crest of 
the ghftts, and the effect of denudation has shown itself by the 
silting up of the streams which rise in the gh&t mountains, and 
run a short course to the sea ; some of these rivers were former- 
ly important for the trade of the countir, but now they are only 
navirable for small boats. The benefits, direct and indirect, 
which the people of India will derive from forest con>ervancy, 
if continued in a systematic manner, can hardly be overrated. 

A commencement has been made, but a great deal more re- 
mains to be done, and for a considerable time to come the chief 
work must be accomplished through the agency of Government. 
This may be questioned by those who consider that the agency 
of Government should be restrictetl to the utmost ; but had 
the Government not taken the initiative, no adequate measures 
would have been taken, and the consequences would have been 
serious. In this respect India does not stand alone. In nearly 
all countries of Europe, in Japan, and in most colonies and de- 
pendencies of Groat Britain, the forest que>tion has beoi taken 
U]) by Government, and in some countries, as in Germany, 
France and portions of Italy, a regularly organised State forest 
administration is several centuries old. In the United States it 
is beginning to he r(K*ognised that the present destruction of 
forests cannot go on much longer without serious injuir to tue 
agricultural and general interests of the country, i^ot only 
have private associations been formed, in order to encourage 
planting and a more careful management of existing forests, 
but one of the States, Massachusetts, lias passed an Act authoris- 
ing towns and cities to provide for the preservation and repro- 
duction of forests ; and in the United States De})artinent of 
Agriculture a forestry division has been formed, in order to 
collect and disseminate information regarding planting and the 
mana^rnent of forests. 

In England there are Crown forests, but they are not very 
extensive ; and though, when oak was first planted in them on a 
large scale the idea may have been to secure a permanent supply 
of timber for the navy, that object has long ceased to have any 
national importance, for abundant supplies of timber are brought 
from all parts of the world, and oak in shiinbuilding has to a 
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great extent been displaced by steel and iron. Moreover, the 
woodkinds on private estates in Great Britain are extensive, 
they yield large supplies of timber and other forest produce, 
and in the moist and temperate climate of the Britisn islands 
the indirect advantages of forest conservancy are of less import- 
ance than on the continents of Europe and of North America. 
Yet, if the plan is carried out which has been formed of plant- 
ing up a j^ortion of the waste lands of Ireland, in order to make 
them more ])roductive and to regulate the flow of water from 
the hills, some action by the State will have to be taken. 

Although in India the State has taken the initiative, it does 
not follow that all work of forest conservancy throughout the 
country must be done by the British Government. At the com- 
mencement systematic forestry was like a plant of foreign origin, 
and the aim must be to naturalise it. In this respect some pro- 
gress has been made. The Chiefs of several Native States and 
largo landholders have commenced organising the protection 
and management of their woodlands on the model of the GoA^ern- 
ment forests, and they now send their own men to Irtirn their 
profession at the Debra Dun Forest School. Fortunately the 
climate in many districts is exceedingly favourablc‘ for forest 
growth, and the ])rogress made by plantations and forests which 
have been eflectually protected is exceedingly rapid. Land 
which twenty years ago was bare, or bore only open scrub and 
a few isolated trees, is now stocked with dense forest from 20 to 
80 feet high. Such results of good manageimmt arc more 
effective than any amount of teaching and i^er-iiasion, and hence 
the example set 1»v Government is now followed by others. 

A remarkable instance has occurred in France, within the last 
thirty years, of ])rivate I’orests created (ni a larj^e .scale, the ex- 
ample having been set by the operations of th(» State in the 
immediate vicinity. It is well known and need not here be told 
how the Dunes, a b<*lt of sand-hills which stretches for more than 
100 miles along the coast of Gascony, Iwtween the Gironde and 
the Adour, planted up by Government witli Fin mari- 
time ” Pinaster), This work, which was commenced in 

1700, was completed about ten years ago, and tin* result is the 
conversion of 155,000 acres of white slufting sand into produc- 
tive pine forests, which yield resin and timber. Tlie larger 
portion of the forests tlius created was sold Ix'-tween 18dl and 
18f)5 to private proprietors, and tliis sale realised over 13 mil- 
lions of francs, inland of the J )nnc8 stndch the vast plains 
of the Landes, a district proverbially infertile and unhealthy. 
A little more than thirty y<*ars ago an attempt was made to dram 
this country and to plant the pine which had succef'ded so well 
on the Dunes ; the high price of re.sin during tlie American War 
stimulated these o]Jcnitions, and tlie greater part of the Ijaiides 
are now stocked with forests, mostly private, w’hich cover an 
area of 1,61)2,^00 acres. 
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The most important product of these pine forests of the 
DuneS) as well as of the Landes, has hitherto been resin. Dur-. 
ing the American War, and some time after its oonolnsion, their 
management was exceedingly profitable ; but since the American 
resin and turpentine industry has recovered, the Pitch pine 
"australis) of the two Carolinas, Georgia and Florida, 
has become a formidable competitor of the “Pin maritime 
the price of resin has consequently gone down, and it may now 
be necessary to alter the management of these forests, so as to 
aim at the production of large timber, and to plant the Cork 
Oak among the pines. It may be doubt^ whether, in the inter- 
est of the country, the sale of so large a portion of ^e Dune 
forests in 1861 was a wise measure ; for, as a rule, the State is 
in a better position than private proprietors to make experi- 
ments on a large scale, in order to determine what system of 
forest management is best suited to the circumstances of the 
case. 

This lesson may bo learnt, that in matters connected with the 
management of forests the Government may usefully take the 
initiative, but its measures niu‘<t be so frame<l as to facilitate 
and not to discourage the action of private proprietors. In 
France, the amount voted for tht* current y^*ar for the restora- 
tion of bare mountain sides nndf»r the law of 1882 is £186,000, 
and very large sums have been spent for the same ]>urpose an- 
nually, ever since the first law on the subject was passed in 
J8()0, A large and efficient staff of forest officers has gradually 
been organised to carrv on these oiieration-^, and it is confidently 
expected that eventually tbo hearty co-ojx ‘ration of village com- 
munities and private proprietors wdll he secured, so that in the 
end the action so long and persistently taken by Government 
for the public benefit may ro>ult in the better management of 
all pastures and woodlands in the Alps and in the other large 
mountain ranges of France. 

In India, certainly, it will be impossible for the State to pro- 
vide means for the protection and improvement the wood- 
lands to the extent required in order to secure to the country 
the full benefits expected from forest eon>ervaney ; a large share 
of the work must tie undertaken by native princes within their 
t(*rritories, by landholders on their estates, and by village com- 
munities on tile waste lands in the vicinity of their villages. 

Landliolders and native princes will he induced to preserve 
their forests by seeing the result-^ of gootl managemtait in the 
(lovernmont forests, in regard to village communities, the 
Government must take the initiative ; and ns a preparatory 
measure, provisions regarding village forests have been inserted 
the India and Burma Forest Aet'^. To sot forth the further 
measures which should l>e taken for the establishment of village 
lorests in India would lend too far. It suffices to say that the 
object must be to constitute village forests for the benefit of 
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village oommtinities, or groups of villages, and to arrange for 
their protection and management by the community under the 
oontrid of the State. Not only will these forests yield a perma- 
nent supply of wood and fodder to the people without any 
terial expense to the State, but, if well managed, they will 
contribute much towards the healthy development of municipal 
institutions and of local self-government. In many parts of 
France, Germany and Italy, the old communal forests are a 
source of wealth to the country ; the income derived from them 
pays for the construction and maintenance of roads, bridges, 
oburches, school-houses, and other public buildings ; and there 
are many towns and villages where a large portion of the mu- 
nicipal expenditure is covered by the revenue derived from the 
forests belonging to them. But even in Europe the necessities 
of the present are stronger than the care for the future, and the 
communal forests woula often be worked in a wasteful manner, 

• if their management were not controlled by the State. 

The growth of forestry in India has been silent, and but little 
is generally known regarding it. Wherever it was possible, 
the plan adopted has been to concentrate efforts upon limited 
areas, to undertake one task only at a time, and not to fritter 
aw^, b^r a varie^ of occupations, the time and stiength of the 
staff available. Enthusiastic foresters may at times have desired 
a more rapid advance ; but the slow and steady progress made, 
wherever circumstances w^ere favourable, has proved a safe- 
guard against the tide of re-action, which, in India at least, not 
rarely sets in against projects and measures that have boon 
pushed on too fast. If Indian forestry is permitted to continue 
its progress without any retrograclc movement, it will, from a 
small beginning, grow into a large institution, wliich will streng- 
then the position of Government, and will promote the pros- 
perity of the people, — by D. Brandis. From Transactions of 
the Scottish Arboricultural Societf/,'' VoL -A"., Part ui., 1884, 


NOTES On an extract from the “ INDIAN 

AGRKJULTURIST,” JULY 12, 1884, FROM “THE 
INDIAN RAIYAT AND THE VILLAGE COM- 
MUNITY.” Sir W. Wbddeiibtjrn, Part, 

TO THE editor, INDIAN FORESTER.’’ 

**Take again the question of forests. We have all heard of .the 
alarming denudation that has been going on for many years under 
British rule, and we have also heard of the hardships which have 
been inflicted upon the people by means of forest laws in the attempts 
to repair this mischief. For an account of wbat was done in the 
Bombay Presidency, I would refer you to a paper in the Calcutta 
Beview entitled “Persecution on the Western Ghauts,” by Mr. bee 
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'Warner of the Bombay Civil Service. Now this mischief also has 
•arisen from disregard of old village methods. The original arrange* 
m'ent was that each village had its own tract of communal forest avail- 
able for grazing purposes, and to supply villagers with wood for fuel 
and other domestic purposes. Under our land adminiatration no care 
has been taken to preserve these communal forests, or to help the 
peasants, as they are helped in Prance and Germany, to manage them 
to the best advantage. On the contrary, our land system, together 
with pressure of population, has encouraged the breaking up of these 
ancient reserves: a quantity has been brought under the plough, 
while much that remains has been let to contractors, who carry off 
the hay to distant markets. The cultivators are thus stinted both in 
grass and wood, and are driven to use as fuel the droppings of the cattle 
which are their only manure. Mr. Allan Hume gives the following 
vivid picture of how the plough cattle are decimated each hot season in 
villages deprived of their communal preserves of wood and grass : — 

* Over a great portion of the empire the mass of the cattle are starved 
for six weeks every year. The hoi winds roar, every green thing has 
disappeared, no hot weather forage is grown, the labt year’s fodder 
has generally been consumed in keeping the well bullocks on their 
legs during the irrigation of the spring crops, and all the husbandman 
can do is just to keep his poor brutes alive on the chopped leaves of 
the few trees and shrubs he has access to, the roots of grass and herbs 
that he digs out of the edges of fields, and the like. In good years 
he just succeeds; in bad years the weakly ones die of starvation. But 
then come the rains. Within the week, as though by magic, tho 
burning sands are carpeted with rank luscious herbage, tho cattle will 
rat, and over-eat, and miliions die of one form or otlmr of cattle dis- 
ease, springing out of this starvation, followed by sudden repletion 
with immature herbage.’ 

Mow what is the remedy proposed by Mr. Hume ? It is simply 
to return to the old order of things, to restore the communal forests. 

* Once a sufficient area planted as a communal forest, and the cattle 
difficulty is at an end ; the forest would bo closed till other fodder 
was consumed, and the fields were bare, and then they would be open- 
ed to the village herds. In India, wherever you have a close grov* of 
trees, there spontaneously you have a luxuriant growth of herbage, 
and at the end of April, even in the hottest and driest parts of Upper 
India, where the whole country round is as bare as any desert, you 
will find in preserved groves a mass of hey above, and green grass 
below, that is perfectly astounding.’ The remedy is thus simple 
enough if we arc content lo be guided by ancient custom aud ex- 
perience.” 

— I venture to draw attention to the above extract from oir 
W. Wedd(*rlmrn*y article on the village community, rather with 
the hope of provoking a discus'^ion in your colunms, so as to 
learn from the greater experience of some of your correspond- 
'ents in other parts of India some ideas as to the best solution of 
the difficult problem of tho regulation of cattle-grazing. 

As regards tho statement that “ the original arrangement was 
that ouch village hud its own tract of forest,” I would ask, is 
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this a fact? Was there any ‘‘arrangement’^ under the old 
regimes, before the time of the English, that such and such poiw 
tions of land in a village were to be kept under forest in pei^t- 
uity ? Was it not rather the fact that the population being 
more sparse, and tenure of property less secure, tnat cultivation 
was comparatively restricted, and much land necessarily under 
forest growth, though not in conseouence of any “arrangement” 
From what I see around me in this part of the Madras Presi- 
dency, it seems to me that the tendency of natives, if left to 
themselves unchecked, is to break up forest land on every pos- 
aible occasion, unless it is too far from their villages. Tneir 
tendenc}' seems to be to relinquish their old lands after a few 

S hears, or let them lie fallow, if they can possibW get hold of new 
brest land. Was not this the case always ? Or were there any 
regulations among the old village communities absolutely res- 
tricting cultivation to certain areas? From my own inquiries 
I rather doubt if such regulations or “ arrangements ” con be 
proved. I have traced cases where a whole village has emigrated 
€n masse, in order to break up fresh soil, ana partial emigra^ 
tions are of every day occurrence. 

A^in, were there any regulations among old village com- 
munities, which restricted the grazing of village cattle absolutely 
within their village limits ? This would be a mere corollary, if 
the “ arrangement ” is proved that each village had its own 
tract of communal forest. 

In short 1 w’ould raUa the quc-^tion, so far a*^ forest*^ are con- 
cerned, whether the old “ village community ” in not cnnliteJ 
with more foresight than it pos>esseil ; and is not credited with 
having made regulations and arrangements which cannot be 
proved. 

Have not many able wTiters rather over-o^^tiinated the powers 
and functions of the villag(‘ community? I am not sufficiently 
acquainted with the subject to do more than raise (jue‘'tions ;but 
I have had a little experience of some of the temleneie.s of the 
theory. In this Presidency it was held some years ago hy one 
at least of the leading num that the whole of the for(‘sts must be 
included within the boundaries of soim* one or other village ; 
and the logical conclusion was arrived at that Government could 
have no uhsolut(3 forest reserves. There was no such thing as “ no- 
man’s land,” even in the tlcnsest and most uninhabited jungles. 

Besides the peculiarity of land t<*nuro in the districts of 
Malabar and South Canara, an extreme applicjition of this prin- 
ciple (I speak under correction) led to the opinion that all lancjj 
forest included, was private jiroperty until snown to be the con- 
trary. In other words Government, and not private individuals 
or communities, had to [»rove the title to any land. I have no 
idea what the ruling is at present in th(*so districts, but I believe 
that the subject has been exhaustively dealt with by a late (^Col- 
lector. The old state of things is merely adverted to, with refer- 
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©nee to the question whether village boundaries are necessarily 
conterminous with other village boundaries ; or whether large 
tracts of forest are not, and were not, no-man’s land, and abso- 
lutely Government jproperty. 

In this country is it not a necessary result of the manners 
and customs of the people that cattle should always have a ten- 
dency to increase beyond the limits of the fodder supply? With 
the exception of the few killed for Mahoinedans or Eiuropeans, 
they are never thinned out, except by epidemics, wild beasts, or 
natural causes ; and no proper precautions are taken with the 
young bulls in a herd. As a matter of fact, in the case of a vil- 
lage situated far from a continuous stretch of forest, would the 
village or communal forest, “ set apart by arrangement,” have 
been for any length of time sufficient for tne wants of the village 
cattle ? 

As regards the statement that our land system, together with 
pressure of population^ has encouraged the breaking up of these 
reserves,’’ it is probably true that cultivation has very much 
increased under British rule ; but is not the main cause to be - 
found in the words in italics “ the pressure of population,” aris- 
ing from greater freedom, better laws, and more security to life 
and property? 

In my district, for example, it is the fad that within the last 
40 years cultivation has very largely increased, and perhaps to 
some extent this is due to the encouragement given by our land 
system, for there was a premium paid on the breaking up of 
forest land for cultivation. llowev(*r, take another side of the 
que.^tion. Quite lately in the course of conversation with an 
educated native, I was informed that he remembered p( rsonaliv 
having hcen when a child a very old relation, who used to tell 
how she in her early youth and all the girls of the village used 
to go about without oriiainonts, in rag<, and with their faces 
smirched with ashes, in order not to attract the j)assing atten- 
tion of roving marauders, particularly from M> .-ore. More tuan 
thi.'^, 1 know the >it(‘.s of inoro«than one village deserted within the 
memory of okl raiyat^ on account of the jittacks of robbers. Are 
th(*se the circumstances under which cultivation could extend to 
its due limits ? Is not this exactly the condition under which 
there would be a large proportion of land in a village under for- 
est ; not hy any arrangement of foreseeing jninchagatSy but on 
account of distress and insecurity ? 

I have not seen Mr. Lee W^anier’s j)a})er “ Persecution on the 
Western Ghftts, ” and therefore have na idea of the charges 
therein made ; but 1 would ask, i.s it not the experience of most 
1 Orest officers that raivats are rather accustomed, like school 
^oys, to cry before they are hurt ? I will give a case in point. 
The other day Mr. O’Donnell asked in the House of Commons, 
and Mr. Biggar a few days afterwards asked a similar question, 
'vliother the Government had hoard anything of the complaints 
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by raiyats of a Madras village against the Forest Departmeiit. 
Now I happen to know the village well, and all the conditions. 
Until lately the Forest Department in this Presidency was ex- 
trem^ weak ; but besides there was a prevalent idea that For- 
est omcers were natural and implacable enemies of cultivation 
and progress ; and their power was limited by various rules, 
among which the most abused was the issue of free permits to 
bond raiyats for building wood, firewood, and wood for agri- 
cultural purposes. These permits were granted not only by 
Tahsildars, but by the heads of villages. What was the conse- 
quence ? The Forest Department tried to conserve the forest ; 
and the free-permit-wallahs denuded it gratis. Take another 
fact. The whole of the Northern Forests in this district swarm 
with cattle. The greater number of these cattle are kept not 
for manuring purposes, not for ploughing purposes, but for 
breeding for sale : they are not even kept near the cultivation 
except so long as the grass lasts in that vicinity, but are herded 
at any convenient spot in the forests. It is mainly on account 
of the endeavour to regulate these two matters of the issue of 
free permits and cattle grazing, that the complaint in question has 
arisen. The elastic phrase, wood for agricultural {>urposes, 
was made to include an unlimited s^upply of branches hacked off 
for manure, as well as all fencing materials. An acre of land 
requires a fence of 484 yards in length ; and what the raiyat 
wants among other things is license to cut all material necessary 
for thi'i purj)ose from the forest. If there are thorns, w^ell ; but 
if not, he has no objection to boughs cut from th<» handiest tree. 

I had the curio'^ity to examine a fence carefully some time ago, 
and found in it, he.sides worthless thorns, branches of Alhi:cla 
amara, of satin wood (Chloroxtfluu JStrietenia), of Alhizzia Lehbek^ 
large quantities of Premna^ ot' Acacia leucoj^hltpa^ of Vi/e.r a/ii^~ 
sima and other trees. It needless to say that no forest could 
stand the .strain of unliniited Iicen‘-e in this direction. 

But the main point on w hich I should like to gain information, 
is on the regulation of cattle grazing. It is not neces.sary bore 
to go into the qu(»stion of fuel and fodder reserves to he consti- 
tuted in such ialuq.-(, or jiarts of a district, where cultivation 
has o])tain<Hl its ntaxinuim, and probably undue limits : but 
Sir W. Wedderburn’s article strongly bears out the wisdom ^ 
of Dr. Brandis’ proposals on thi.s head. The conditions about 
which I am speaking are these — a vast forest tract enclosing 
numerous villages ; hut teaming with cattle not only from these 
villages, but from villages in the plains, and from foreig^n terri- 
tory. I should Ik? glad to learn the liost method of registering 
these cattle, and of checking the registers ; and the form and 
constitution of any spiwial e.stablishiiicnt which it may he most 
advisable to adopt,' Kx[>crience from facts accomplished else- 
where is better tlian the most elaborate theory. 

A. W. A • 
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BABUL MEADOWS OP THE SHOLAPUH DISTRICTS. 

TO THE EDITOR, “INDIAN FORESTER.” 

Sir,— In his interestinc paper on the “Babul Meadows of 
the Sholapnr Districts,^’ which appeared in the September 
No. of the “ Indian Forester ” Mr. Fagan invites correction 
of, or addition to, his remarks, and therefore I would call his 
attention to the paragraph (under Chapter II.) headed — De- 
fects, &c. — Attacks of Insects.” 

Mr. Fagan here writes of the larvcB of carpenter-bees “ at- 
tacking trees,” “ sa^ng tap-roots,” and so on ; and he ex- 
pressly adds that the insect referred to is some species of X^/o- 
earpa. Now the habits of Xylocarpa and the anatomy of its 
larva are quite opposed to the possibility of such injuries. The 
carf)enter-bee is a tme bee, belonging to the same family as 
the Honey-, Mason-, Leaf-cutting- and other bees, and feeds 
its young on “ bee-bread,” a mixture of honey and pollen. The 
genus receives its name from the habits of the parents, who 
with their strong mandibles gnaw holes into the wood of trees 
or timber and nil these with a succession of cells, one over 
another. In each cell is placed an egg and a supply of bee- 
bread, before the construction of the next opU is begun. The 
upst is therefore like a more or less cylindri(‘al tube divided 
off by a series of partitions. The larvse live quite harmlessly, 
each in its particular cell, until the supply ot bee-bread is 
exhausted, when they turn to pupje, and in course of time 
emerge as the large, violet-coloured perfect insect. 

I think I can explain Mr. Fagan's mistake — and the con- 
fusion is very natural and pardonable in any one who has not 
j»articularly intere.^ted himself in Entomology — by a popular 
misnomer. In India it is a common thing to refer to certain 
honng beetles by the name of carpenter-bees. These insects are 
very common, and injure numerous sp(M?ies of trees, especially sAl, 
ill the North-West Provinces, and must be perfectly well known 
to most foresters. They are beetles belonging to the fami- 
lie^s Frionuia and Ceramhycidie, and are recogni'^od by their 
immensely long antennm (whence the tribe is known as Lon- 
gicomes), their heads directed downwards and not in the same 
plane as the rest of the body, their strongly biting jaws and 
a spine-like projection on each side ot the body (Morcar), in 
front of the wings. The larvpe are large and fleshy, of a more 
or lehs flattened shape, and the first few segments behind the 
head are slightly distended laterally. Very generally they are 
of shades varying from white to dirty yellow, hut I have never 
seen or heard of any which were either black or red. They 
boro largo galleries of an oval section (corresponding to the 
shape ol their own bodies) uiulcr the bark and into the sub- 
stance of the w’ood, and the pupa change takes place in a large 
cocoon made of shred‘», fibres and chips of wood. 
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The injtiries to the roots must, I fancy, be caused by the 
larvaj of beetles belonging to the family of the MeloUmthidce or 
cock-chafers, some of which are very large in India. The 
caddis-like insect, covered by a case of spines, is possibly a 
caterpillar which would turn into a small moth of the family 
of the Tineidce. In the absence of fuller descriptions, these 
are, of course, merely suggestions on my part. If Mr. Fagan 
could procure me specimen'^ of the larvce and perfect insects, 
together with examj)les illustrating their life-history, or the 
injuries they cause, I would send him the means of despatch 
(bottles, spirits, &c.) with instructions for packing, and I shall 
be delighted to alFord him any help I can in elucidating this 
interesting question. 

Dehka Dun : 1 M. H. Cliffobd. 

October j 1884- J 

CYPBUS. 

A FEW’^ notes on the forests of 03 rpma may interest some readers 
of the Indian Forester. There are upwards of 350 square 
miles of forest lands in the island ; excepting a few small areas 
these are situated on the mountains, and constitute large com- 
pact blocks. 

A range of mountains, having an average height of 1,500 feet, 
hugs the shore on the north, extending cast and west with a 
length of about 45 miles : this was at ont* time mostly covered 
with Cupr€ 9 mn fasiigiata (said to be the same as the ancient 
Chittirn wood), but now only a few small patches of young 
trees exist. Tliere are still some 30 ‘square miles of this range 
under scrub, chiefly Quercus almfolia and Arbutus Aruirackni^ 
but every large tree ha> long since lK»eii felled. 

Through the middle of the island, commencing near its centre 
and extending westward is a lofty range with a m<ian altitude 
of about 3, .500 feet : the highest summit, Troodos, is 3,500 feet. 
Along this rang<» with its numerous off-slioot**, branching north 
and south, there are some 200 square miles still under forest ; 
^^ths of tliis area consist of P intis Pinaster and y<)th of Pinns 
Laricio. The Pinus Larieio is met with only on the summit 
and sloptvs of Troodos, tins is between the altitudes of 4,0()0 
and t5,500 feet, where it forms a pure forest of an area of about 
20 square miles. With the PInus Pinaster are interspersed 
hushes such as the Quercus alnifolhy Arbutus Andrackni, Pistacta 
Teref/inthiSy &c., the two former are very abundant. 

The centre range has a length of over 50 miles ; at its western 
extremity at a height of about 4,000 feet, there exists a smal 
area of about GOO acres under cedar ( Cedrui lebani)* There are 
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some 5,000 trees. r1l young, the oide&t being under 150 as. 
History does not record who planted these ce.. as, but the 
tree is not indigenous to the island, nor is it met with in any 
other locality. 

As elsewhere, so in Cyprus the goats prove the great enemy 
of the forests, and have increased enormously within tlie last 
decade or two, and as a consequence natural reproduction 
has been almost entirely checked for some 15 or 20 years. 
The delimitation of several extensive areas f)f forests have 
now been completed, and it is hoped that the current year will 
see some protective measures put into force, and a few ‘ reserves ’ 
formed. 

There are comparatively very few cattle in the island, and 
the sheep, though numerous, are of a specit^s that do not thrive 
on the mountains, so in the high fore‘^ts, floi’ks of »heep are 
never met with — these pasture on the plains and low-lying 
hills. 

October^ 1884, E, D. 


BABUL MEADOWS. 

TO THE EDITOU, “ INDUN FORESTER.'’ 

Dear Str, — I have read with much interest Mr. Fagan’s article 
on the Babnl “ Meadows,” and hi*) de'^cription of the “torded” 
branches of these tree> has thrilled me with delight, 

I have written an account (wdiich will he published in the 
next issue of the P, Z. S., London) of the new and remarkable 
insect he has discovered, and have taken the liberty of calling it 
Xylocopa Feujani in honor of this illu>trious and learned ento- 
mologist. It being a w'ell known fact that the various species of 
Xylocopa are provided with cutting mandibles with which they 
bore out the tunnels in which their helpless young are fed on 
pollen ; the astounding fact that the young of the new species 
discovered by Mr. Fagan injure the saplings they bore into^ is 
worthy of remark. Some envious and malicious person tried to 
cast doubts on this new treasure that entomological science has 
discovered in the bibiil meadows fwhy ‘‘meadows”?) of Bom- 
bay, and very rudely told mo tnat the damage done to^ the 
saplings must have been the work of an ordinary borer,” the 
larvae of some species of beetle, possibly a Ceranibyj^j or Longi^ 
corn, or of a goab-moth {Cossus), This scoffer was con- 
vinced however when 1 showed him the article in the F orester, 
and agreed with me that Maunder must be a fool. 


Tyro. 
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REPORT ON THE MEASUREMENT OP RATES OP 
GROWTH OF CASUARINA IN THE NELLORE 
DISTRICT* 

Mb. D. E. Hutchins has recently published his Report on the 
growth of the Nellore Casuarina, which supplements a similar 
•report on the Casuarina of the Mysore plateau. Strange to say 
the species is no whore mentioned, and there are sereral of the 
Casuarinas in India. We presume, however, that the species is 
(7. equiseii folia. Many years ago the extreme degree of waste 
and destruction which had overtaken the natural fuel-jungles 
near Madras, naturally turned attention to the possibility of 

f rowing Casnarina on the sandy dunes of the east Coast. 

hese sandy stretches are useful for no other purpose ; they 
also give rise to the usual dangers of ‘ Dunes,’ and inroads of 
loose land upon the cultivated land-* are feared. A peculiarity 
of the<5o dune.’' is, that fresh water, tlie drainage of the higher 
inland, is found at a short dintance below the surhxce. The 
Cufinarlnu loves a light open >()il, with moisture below the 
surface : its growth is ra]>id, and the influence of sea-air is 
advaiitageoiib to it. Mature then had marked the sandy coast 
wastes, as peculiarly ."uitahlc to he occupied by Casuarina planta- 
tions. Nor does the Pp<*cies fear the drifting of the sand ; 
while belts of plantation etfectually prevent the drift, the trees 
themselve.s do not mind being surrounded, and Mr. Ilutchin.s 
noticed larges trees not apparently inconvenienced by accumu- 
lations of 10 to IT) feet of san<l-drift.t 

The rate of growth i'^ so rapid that the tree is adapted for 
private cultivation, since the retuni.s are suflBciently rapid to 
admit of the expenditure of private caj)ital. A crop oi fuel- 
wood can be taken in f> years or so : while a rotation of 20 
years gives wood of a large .size. It is true that reproduction 
by root or stool shoots is not always certain, and to get coppif'®? 
stumjis a foot high have to be left ; but self-sown seeillings m»y 
be hoped for, and under the most unfavorable conditions, it is 
not an unduly exjK'nsive ta>k to replant the whole area when the 
crop ha.s been taken off. An intere.sting que.-'tion, which may 

• Oovrmmcnt Press, Madras, 18S4. 
t lieport, page 7. 
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be of importance^ in the matter of natural reproduction, is not 
yet definitely ascertained ; — in places, it has been observed that 
the lower branches which touch the soil, may take root and form 
8ei>arate trees by a sort of natural rnarcottage or layering. 

The history of the Nellore plantations has been in some 
respects an important one. They show clearly how unwise 
it is to set too little on scientific knowledge and professional 
training. Owing to ignorance, and mistaken management, 
these ^antations have cost as much as Rs. 500 an acre. The 
figure seems almost incredible.* This cost was due partly to an 
expensive system of watering, and partly to an extraordinary 
desire for close-planting. The latter nas been esj)ecially ruinous. 
In Mysore 15 x 15 feet was adopted, and Mr, Hutchins is dis- 
posed to recommend this, or even a wider scale. But in Nellore 
not only was the planting mostly done at 0 feet, 6 feet, and 
at 4^ feet, but actually, where plantations had been completed 
at 9' X 9', the officers in charge insisted on interplanting to 
4-J' X 4^' I Now Casuarina is not only a ‘ light-loving’ but a 
‘ light-demanding’ plant. How il will fiourish when free space, 
air and light arc afforded, may be seen from the measurement 
of isolated or w’idcly-grouped tre<*s in the Svibarikot Island. 
A row of three trees, 20 years of age, gave a nu‘an girth of 
close on 57 inches, a height of clo^e on 7b ti‘et, and a cubic con- 
b'nt of close on 72 cubic feet. The annual-ii)dividnal-increment 
is thus 3*G cubic feet. Among tlie Nilgiri Blue guin'^ 4*3 
cubic feet was the highest annual-individual-increment obtained 
under favorable c iron instances (the trees being stores or 
standards o\er wattle coppice). 

In the den>ely jjlanted areast (4^' X 4^') at ages varying from 
three vears to eight years, wo have heights from 5 to 6 feet 
only ; the actual r^tock })or acre varying from 736 cubic feet to 
2,265 (omitting fraction-^), while the } early imlix idual-incre- 
iiK'iit varies from 0*108 cubic foot to 0 208 (the best). On the 
whole Mr. Hutchins con<*ludes that the average yield of close 
planting i*. 3 ton-^ per acre per annum, while for wide planting 
it is 7 tons, and 4^ for the pooro^'t soil. 

A mere observation of tlio appear.inco of the planted blocks 
might give a warning to a moderaiely intelligent fcu])orvisor 
us to the requirements of the tree, for all the marginal trees 
and those on the outside of the plantations, may bo noticed to be 
of much better growth. 

One circumstance only has saved the close-planting (in some 
localities) from being utterlv disastrous, and that is the practice 
of digging shallow pits or wiills for irrigation. Speaking of some 
plants on the Buckingham Canal, Jlr. Hutchins remarks 

“ Here, as in all the plantations, a striking feature is the improved 
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growth of trees round the margin of wells. These wells are onp* 
shaped, about 4 yards in diameter, and from 4 to 10 feet deep, accord- 
ing to the level of the subsoil water. They are scattered througbout 
the whole area of the Casuarina plantations, sometimes so thickly as 
to occupy about one-fifth of the area. On an average from one-tenth 
to one-twentieth of the total area of the Coast Casuarina plantations 
is occupied by wells. The trees fringing the wells are usually nearly 
double the general size of the trees around. The wells being of 
small diameter, the Urge fringing trees close, and there is thus little 
or no break in the canopy, and consequently no real loss of area from 
the plantation. Four causes probably tend to promote the very re- 
markable growth of these trees fringing the wells : — First, increased 
space ; second, a slightly higher level of subsoil moisture ; third, the 
effect of a pit in mixing the earth ; fourth, the evaporation from the 
surface of the wells mitigating the dry land wind.’* 

We must pass over Mr. Hutchins’ remarks regarding the 
calculation of his “ form-factors ” (by which the ideal cylinder 
of the trees (height x girth) is reduced to the actual taperihg 
form of the stem). Also some interesting observations on tne 
average dimensions of the trees must be passed by. 

On the subject of specific gravity, Mr. Hutchins notices that 
the Coast wo^ is somewhat lighter than that grown in Mysore. 
Thus green branch wood (with bark) weighed 70 lbs. to the 
cubic foot on the Coast, against 72 lbs. in Mysore ; while branch 
and trunk wood with ha^ (seasoned for one year) weighed 50 
lbs. for the former and 55 lbs. for the latter. 

As to economical planting and reproduction, Mr. Hutchins has 
some very good remarks. He points out that coal is brought 
from England at a great expense, and wooil fuel costs Rs. 10 a 
ton at Madras. The Buckingham Ckmal is still incomplete, 
because of the high figure of the e‘*tiinates for deepening and 
widening by manual labor ; hut if fuel eould he ha»l cheaply and 
abundantly, those estimates might he enorinoiisly reduced by 
the suh^titution of steam-dredging. So aNo the Railways near 
the Coast, and the numerous cotton and other mills would benefit 
largely. He continues : — 

“ Now 100 miles of Coast, supposing the waste land and dunes to 
be on an average only half a mile broad, afforesteil with Casuarina 
would yield not less than 100,000 tons of dry fuel per annum — 

Square Average 

Miles. Acres. Acre-increment. 

50 X C40 X 3 = 90,000 tone. 

One-half the present price of fuel in Madras, or Rs. 6 per tbn, 
would allow Rs. 4 aa the average cost of catting, sawing up and 
transport hy canal to Madras -f- lie. 1, a fair seigniorage to Govern- 
ment. It is now recognized that the conservation and improvement 
by fire protection and culture of the poor scrub forests on the pla*o* 
and low hills is a public duty. It is a work in which there are many 
difficultiesi and one in which the improvement in the forests and in 
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tbeir yield can only advance slowly in consequence of the poor char- 
acter of the forest operated upon. The Acre-increment in these 
forests is variously estimated from 0*1 ton to 0-5 ton ; in the majority 
oi the poorer scrub forests it probably does nut exceed 0*1 or 0*2 tons 
or from to ^ the Acre-increment of Casnarina. ^ ^ * 

****•• The facilities 
afforded by the unrivalled water carriage of the Buckingham Canal 
and the healthy climate of the Coast are unique and very powerful 
recommendations in favor of afforesting the dunes and sand wastes 
of the sea- board. In a purely forest point of view, the Acre-incre- 
ment realizable would place the project above every other. The 
cost of the operation would, of course, depend entirely on how it 
was managed. To neglect each an opportunity would appear com- 
parable to leaving a coal mine nn worked within easy reach of a large 
city where fuel was unusually dear and scarce.” 

Following up these considerations, Mr. Hutchins concludes 
with proposals for planting. He remarks (as we have already 
ndtdd) that coppicing is not always very successful, though 
natural seedlings (unlike the case of Mysore) will probably play 
a large part in the reproduction on the (Viast. But the profits 
of Re. 1 per ton (which we consider a very low figure) would 
he such that the planter couhi afford, if ne^ be, to rely entirely 
on artificial reproduction. 

Our concluding extract is rather long, but it would be a pity 
to curtail it. Mr. Hutchins says : — 

If the proposal to afforest the dunes and sand wastes of the coast 
with Casuarina were approved, the one object to he kept steadily in 
view should be to get the ground covered as rapidly as possible with 
not less than 150 trees to the acre. Looking at the figures of growth, 
it is probable that the Individual-increment rises up to about this 
limit of sparseness of stoik ; there is no material loss in the Acre- 
increment, provided the sparseness of planting does not fall below 
200 to the acre. In these afforesting operations, therefore, it should 
be remembered that tlie number of trees to the acre cannot fall bel-^w 
150 without a loss in the yield of wood, and that it is more economical 
to plant up fresh waste than to put in more than 200 trees to the 
acre. If waste land were granted free, planters would be willing, 
as long as the present high rates for fuel lasted, to plant Casuarina 
on the condition of surrendering the plantation to Government after 
the first crop had been cut; this crop to be taken within ten years, 
and by coppicing so as to leave stools 1 foot above the ground. 
Land so treated would probably require only skilful cutting to convert 
it into regular High-forest workable on a rotation of about twenty 
years. Independently of this, planting by departmental agency must 
he prosecuted as vigorously as possible, for till the sand dunes and 
wastes are covered with foliage, a splendid natural advantage remains 
unutilized ; the fresh water 5 feet below the surface sinks unutilized 
into the sea, the powerful light and heat are wasted on a desert of 
sand. As has been remarked, 200 trees to the acre (say 15 feet X 
15 feet) would, in direct planting, be the most economical, but sparser 
planting should have an early trial, say about 100 trees to the acre, 
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io which each tree would be multiplied by coppicing and by cutting 
BO as to utilizo the reproduction from the trailing side branches. 

This class of planting would haye the advantage of yielding an 
early revenue before any great decline in the price of firewood took 
place, which revenue could, of course, be devoted to the enlargement 
of planting operations. It might be desirable to devote a fixed sum, 
Bay for ten years, to the project of afforesting the dunes and sand 
wastes of the coast, after which the grant might be discontinued, and 
the work of planting allowed to go forward solely by its own revenue; 
or the grant might be continued, or increased, according to circum- 
stance. 

In the above calculation the seigniorage or profit to Gorcrnment 
on each ton of firewood produced is entered at one rupee. Suppos- 
ing forest thus formed were worked on a rotation ol twenty years, 
there would be a profit of about — 

Years. Acre-increment. Ks. 

20 X 3 = (>0 per acre. 

Supposing that natural reproduction failed entirely, Rs. 60 would 
amply suffice to replant the area artificially.” 

It only remains to add that the Report is illustrated through* 
out with dotailod tables, which will be of great value as practical 
guides, but rather to tho.so directly eouceru<.H.l in Casuariua 
planting, than to the ginieral reader. 


FORESTRY IN SOUTHERN INDIA. 

Ma.tou-Gevkkal Mckcax, late Depy. Cormeri'ator of Forests 
Madras, Edited lyf J. SnouTT, retired JJtputij K>urgeon-- 
General^ Madraa Army, 

On reading the title we opened thi- book with great expectations, 
anticipating to pas.s a pleasant hour in it*' [^eru^al, but alas our 
pleasure was soon damped, ami had yieldcnl to a feeling of disap- 
j)ointment long ere the la.>t page reached. The title is a 
somewhat ambitious one, hut the author inode^ly says in the 
Preface that — “I have? put together tht? re-^ult of my twenty 
years’ exjH*rieneo in the lioju* that they may he nscfiil, though 
imperfe(»t.^’ The ])UTK‘tuatiun is deplorable throughout, and we 
should never have imagined the existt‘nce of an editor if his 
name had not been given on the title*j>age ; thus, at page 39 
this sentence occurs : — It will, of course, 1)0 advisable to select 
the most valuable kinds for reprodu(*tion, such as certain Ter- 
minalias, viz,^ Glabra, Goriaria, ilardwickia, hinata, Soyinidas 
fehrifnga, Acacia.s.” From this wx sliould infer that Glabra, 
Coriaria, Hardwiekia and hinata were all Temiinaliaa, that Hard- 
wickia and biupta were two distinct species, and febrifuga a 
medicine patented by a man rejoicing in tie name of Soymida i 
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glabra again is spelt with a capital ‘ G ’ instead of with a small 
one. 

The book has evidently no pretentions to be scientific, but still 
it might avoid such a glaring error as the statement that the 
mahogany is a leguminous tree. 

Sometimes it is contradictory. Thus we are told at page 1, and 
correctly so, that although every teak seed (the fruit i-> meant) 
may have four cells, they are not always full, for somel-iines one 
(meaning one seed) germinates, but often two, rarely three, and 
scarcely ever four, whereas in the Introduction, which strange to 
say, is devoted wholly and solely to the description of the teak, 
we are told that the nut is one-seeded. We should not call the 
teak a very hard wood, and do not know what facts exist which 
justify th<^ assertion that it is more dnrablo than oak. 

The arrangement also is not so good a^ it might be. In 
Chapter I. on Teak Forests, w^e are told about main roads, 
brkiges, elephant’s food, elephant’s mahouts, nature of elephants, 
ho\r to treat w’ounds, &c., whilst under ^undal-wood w(‘ are told 
about lime in teak, ('hapter XI 1. is d(‘\oted to Fuel Planta- 
tions, after which wo have t>\o chapters on other subjects, re- 
turning again to Fuel Plantation^ in (Chapter XV. 

At page 13 it is state<i tliat — “With regard t(» planting and 
forestry in India, the Euro}.>ean Forc^lt r ha^ ranch to unlearn.” 
If it had been had much to learn we should have agreed wdth the 
writer. 

There is, however, some useful information given, especially in 
the two prize essays on Fuel Plantations, one by Major General 
Morgan, and the otlior by Mr. Khotles Morgan. In the first we 
find that i'asuanna murientn is the only tree to plant in Madras 
on low ground with a band\ soil, the water-bearing surface being 
within fi feet of the surfact* for the greater part of the year. Its 
growth i.s exceedingly fa.'*!, and a< fuel, it^ calorific powers are 
uiiburpassed by any ordinary wood. In 40 ycar^ the profit p'‘r 
aero is calculated at K*'. 3,*ilhS, and if the ca^uarina he treated 
partly a fuel and nartly as a timber pliintation, the profit per 
acre in 30 years i'- sliown to be Hs. 7,0011. 

For the hills between 4,300 and 8,000 feet eiicalypts are re- 
coiiunended, the plantations made to h(‘ partly for fuel and partly 
for timber, and in 40 years the balance sheet is estimated to show 
^ profit of over Us. 10,000 per acre. 

It is stated that vermin (rats, can be kept from young 
plants by strewing pods of cowhage {Mumna prurient) round 
the stems of the seedlings, and judging Iroin our first introduc- 
tion to the plants in question, we admire the prudence of the 
rats in avoiding them. 

With regard to some of the introduced Australian trees, we are 
told that A.cacia decurrens grow's from 4,000 to 7,000 feet. ^ Aco- 
cia Melanoctylon and deaHuitn from f),000 to 7,000 feet, whilst the 
Eucalyptus Globultis delights in an elevation of 7,000 feet, and 
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bears 10 degrees of frost, a rainfall of 50 inches a year suiting 
it well. The mean temperature at Ootacaniund is 56°, and in 
that latitude 12° north the Blue Gum does not succeed below 
6,000 feet. 

Chapter XIV. gives a long list of Minor Forest Products of 
Madras. Cryptostegia grandiflora is said to yield a splendid 
quality of Caoutchouc far superior to the Ceara rubber. It is 
only cultivated in gardens. Cardamoms in Malabar sell when 
cured at from Rs. 50 to Rs. 110 a tuldm = 32 lbs. English. 
Caesalpinia Sappan is extensively cultivated throughout Mala- 
bar, and when a daughter is horn in a Thean family, the father 
plants a certain number of Sappan trees, which form her dowry 
when married. 


NATURAL HISTORY OF THE MAMMALIA OF INDIA 
AND CEYLON. By Robert A. Sterndale, 
F.R.G.S., F.Z.S., &c. 

FiELU-naturalists, sportsmen and others, who take an interest 
in the wdld animals inhabiting our jungles, must all have felt 
the want of a really good hook of reference, by means of which 
they might easily and quickly determine species unknown to 
them. Up to the pre.s(‘nt time our only book on the Mammals 
has been Jerdon's “ MammaL of (Continental India.” Like his 
valuable book on the Birds of India, the ‘ Mammals * shows a 
terrible w^ant of scientific arrangement, without any keys to the 
orders, genera and specdes, which renders it always troublesome 
and sometimes very difficult to determine a species even when 
the description is good, which is frequently not the case. 

Mr. Sterndale calls his hook a ‘‘ popular ” manual. Every 
body, however, is not familiar wdUi the scientific terms which, 
in spite of the author’s having di.Ncard(*d the stiff formalities of 
compiled Natural Histories, ” could n(»t 1 k‘ eliminated without 
depriving the description.s of all real value, and it appears to us 
that the j)opularity of the work w'ould bt‘ con*<iderably enhanced 
by the addition of an introduction explaining the technical terms 
and cla.ssification. 

As stated in the preface this hook is superior to Jerdons, 
in that it includes the mammals known to occur not only in Con^ 
tinental India, but also in Burmah, Ueylon and India generalljr. 
Altogether, about twice as many species are describejl as in 
the older work. It also contains many illustrations which Will 
be an assistance to the student, more particularly to the “ 
ular ” reader, whose chief stand-by they will probably be. 
But many, of those wood-cuts are very indifferent productions. 
Take, for instance, the stag-choetul — one of the best — at pa^o 
507, or the bison, at page 482, a most cadaverous specimen in 
the laiit stage of consumption (every -sportsman knows 
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bison are always in good condition), or the bnfbilo, at page 
490, which is & still more wonderful drawing. ^\)rtainly the 
illustrations do scant justice to the author’s well known artistic 
talent. The book is very well printed, and contrasts most fa vour- 
ably with the ‘ Mammals ’ in this respect. In all other respects, 
it is much the same as that book, which seems to have been 
taken as a model, and which has been largely indented upon 
for descriptions, as is frankly acknowledged by the author. 

We may fairly congratulate Mr. Sterndale on hnving pro- 
dacod a work well adapted to meet the want which It is inhmded 
to supply, and hope before long to welcome a new edition wiA 
improved woodcuts and the additions which we have ventured 
to suggest. 

M. G. 


GRAZING IN HILL FORESTS. 

We extract the following from a speech made by M. Puton, 
llie Director of the Nancy For<‘st School, at a meeting of the 
Agricultural Society of Remiremont. 

Fermez nn instant les ycnx et foro<*z votre iniagination k voiis dire 
CO quo Roraiont des inontagiios sans los fu'cts <|ui les couvrent: pays 
eans ean, sans verdure, versantR arido^s, dosolos, Kans prairioR, ui 
culture, iii industrie ! je n’oxagero ricn ; car darn oertainos regions de 
la France, dans les Alpes, il y a d<*8 inontagnes donndocs dont la 
desolation cst <^gale k tout ce que riinngination pout rever de plus 
triste. Eh bioii, cette belle venture, ces enux fccoudantes, ces richea 
prairies, e’est aux forets que nous les devons et a la sagesse des 
anciens fo.*estiers, nos prdddcesscura. Par eux, r:igricultiirc et I’iii- 
duslric vivent ol prosperrnt ? 

“ Leurs succe.sseurs voiis out continne leiirs services : de 1830 k 
1810, ils out compris que, dans I’interOt ineine de ragriculture, le 
moment (Halt venu de garder k I'ctable Ic betail, qui jadis parcourait 
les forets, ils ont fait an putnrage une opposition qui ii’n pas tHe sans 
Eoulevcr, a ce nioinent, les plaintes do la routine, mais une o})position 
car ello etait dans les int«'*rcts do la culture, do voiis lo de- 
uinnde aiijourd'hni, quel est celiii d’entre ^’ous (jui consentirait k fairo 
concluire sea vachos on foict si on lui on oftVait la faculte r* rpicl cst 
colni qui consentirait a nllcr perdre tons les jours son engruis pour no 
gagner k sou betail que de I'lippetit et de raniaigrissemtiit ^ 

^ Let UR fibut our eyes for nn instant, and imagine the state of these 
hills without the forests which now clad their sides : an arid barrLii 
Country, the slopes dried up and desolate, no inejidows, crops or in- 
dustry ! and this without the slightest exaggeiation ; for in certain 
regions of France, in the Alps, there are denuded mountains, the deso- 
lation of wliich is as complete as our imagination can picture, hiow 
it- is to the forests and to the wisdom of former foresters, our pre- 
decessors, that we owe that inagnilicent verdure, the fertilizing water- 
courses and the rich pastures which we see before ns, and it is duo 
to them that agriculture and industry live and thrive. 

3 Y 
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Their BaccesBors have followed in their steps: from 1830 to 1840, 
they grasped the fact, that even in the interest of agriculture the 
cattle which formerly wandered in the woods must be kept to the 
farmyard, and they steadily opposed forest grazing, and by so doing, 
aroused the complaints of all lovers of routine. But their opposition 
to forest grazing was really in the interest of agriculture, and to-day 
I ask which of you would send his cows into the forest, even if he were 
allowed to do so ? and thus lose his manure, merely to render his 
cattle ravenous and emaciated. 

When shall we get our Indian agriculturists to look at the 
matter in the same way as the Bemiremont farmers ? The miser- 
able condition of forest-grazed cattle, excepting buffaloes, (and 
these in Northern India get loppings of trees for fodder,) must 
have struck eveiy observer ; and this wretchedness is evidently 
due to the insumcient pasturage, the distances the cattle are 
obliged to go to got their bellies full, and to want of any selec- 
tion in breeding. The loss of the manure also accounts for the 
wretched crops, the ordinary Indian field, in spite of the forcing 
climate, only yielding as much as Sir C. B. Lawe’w manure- 
exhausted fields at Rothampstead. These fields have l>een crop- 
ped for wheat for 32 years without any manure l)eing given, and 
yield on an average 13 bushels per acre, whilst well manured 
fields have yielded 43 bushels. 


FORESTRY FOR OCTOBER, 1884. 

This Number is the concluding part of the ninth volume, and 
from next month the magazine will be published in Edinburgh 
instead of London, it liaving l)een pundiased from Mescr-^. Riflor 
and Son by Mr. ( 'harles Ander>on, Junior Proprietor of the 
North British Agriculturist. There will also be a new Editor, 
Mr. Heath having retired owing to the change of proprietor- 
shin. 

The Forestry Exhibition appears to have been very snccc‘«sful, 
but the awards have not been r(‘C(dv(Hl with general approval, 
and a meeting was held condemning the incoinpotoncy of the 
jurors. India has been very snccesNful, receiving 1 gold,, 15 
silver, and 7 bronze medals, 24 diplomas, fi certificates and 1 
exhibit commended. A complete list of tho Indian exhibitors 
who have received awards is given below. 

No mention made of the “ Indian Forester,” neither wo 
think is “ Forestry ” oven commend(Ml, and Mr. Smytbies and 
Fernandez’s translation of Bagneris’ Sylviculture is unnoticed. 

One of the most interesting papers in this Nunil)er for Indian 
Foresters is that on the Sandal-wood Oil Stills of South Ca- 
nara,” by Major J. (him]»bell-Walker. It appears that thoro 
are about 1,000 stills now working, using 225 tons of 
wood yearly, and paying a royalty of Its. 9 per still. Major 
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Campbell-Walker considers it necessary to secure an area of 
140 square miles for these operations, as all the better descrip- 
tions of trees are reserved and cannot be iitiliztKl for firewood 
and recommends that the forest be treated as a coppice with^ 
standards. He further says that — In the present depressed 
state of the sandal-wood market, it appears advisable to do 
everything in our power to develop and extend the distillation 
of the oil, for which there is, I believe, an all hut unlimited 
demand.’' 

The Rev. J. C. Brown, LL.D., gives an interesting sketch of 
the foundation and progress of the various Continental Schools 
of Forestry. We wish “Forestry” continued success under 
its new management. 

Gold Medal (Ist Class) — Government of India, for General Col- 
lection of Exhibits from India. Silver Medals— Government of India 
“ fndex Collection,” per G. W. Htrettell, Deputy- Conservator of 
PoreatR, for Gams, Resins, Fibres, ; Lieut.-Colonel Cadell, V.C., 
CotumUaiouer, Andaman and Nicobar Islands, for specimens of Woods, 

; Tliomas Wardle, Ijeek, Sta (Ford shire, for collection of Dyes; 
Major Bailey, R.E., for Forest Survey Maps; Sir George Birdwood’ 
C.S.I., for Botanical Drawings of Trees by Native Artists; A. T. 
Shuttlewortli, Bombay, for Wood Carving and General Collection; 
A. E, Wild, Conservator of Forests, Punjab, for Models of Bridge, 
Timber Slide, <&c. ; H. C. Hill, Offidating Conservator of Forests, 
Pegu Circle, for Wood Sections, Bamboos, &c. 

Diploma^ — H. C. Hill, Officiating Conservator of Forests, Pegu 
Circle, for Canes, Hattans, &c. 

Silver Medal — The Maharajah of Travancore, G.C.S.L, for collec- 
tion of W oods, &c. 

Bi onze Medal — The Maharajah of Travancore, G.C.S.I., for Ivory 
Carving 

Silver Medals — G, Iladfield, Assistant-Conservator of Forests, 
Nilainbur, for Specimens of Teak from Government Plantation ; Proc- 
tor & Co., Indian Art Gallery, London, for Carved Indian Furniture; 
Lieut.- General Douglas Hamilton, for Drawings of Forest Scenery; 
J. S. Gamble, Couservator of Forests, Northern Circle, Madras, for 
Botanical Specimens. 

Diploma — J. S. Gamble, Conservator of Forests, Northern Circle, 
Madras, for ‘ Manual on Timber.’ 

Silver Medals — D. Brandis, Bonn, Germany, for * Flora of North- 
West and Central India,’ Forest Reports, &c. ; Colonel Beddome, for 
* Flora Sylvatica.* 

Bronze Medals — Rhodes Morgan, Forest Officer, Malabar, for 
Forest Products, &c. ; H. L. Wooldridge, Forest Officer, South Arcot, 
Madras, for Wood Carving, Baskets, &c. ; T. H. Aplin, Deputy-Con- 
servator of Forests, Salween Division, for Barks, Fibres, &c. ; Dr. 
Alexander Hunter, for Wood Carving, &c.; W. A. Talbot, Assistant- 
Conservator of Forests, N. Kanaia, for Woods, Tools, Model of 
Cart, &o. ; A. W. Peet, Forest Officer, Coimbatore, for Forest Pro- 
ducts, Fibres, and Fibrous Substances. 

Special Diploma— Colonel Michael, C.8.I., for Method of Cutting 
and Preparing Wood Seotions in Indian Collections. 
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Diplomas — W. Coldstream, G.B., Panjab, for Paper Material; 
Colonel H. Yule, C.B., R.E., for (Rocs* Quills) Midrib of Leaves of 
Raphia Palm; Sir Walter Elliot, E.C.S.I., for Blackwood and San* 
did-wood Carvings; General Wahab, for Wood Carving ; J. J. Cowan, 
for Wood Carving; A. MacGregor, O.8., for Skins of Birds, &c.; 
Mrs. A. MacGregor, for Butterflies, Mantidee; T. Aitken, Leitb, for 
Wood Carving; B. J. Haselden, Assistant-Conservator of Forests, 
N. Kanara, Bombay, for Sandal-wood Carving ; J. H. B. Brougham, 
Assistant-Conservator of Forests, Anantapur, for Specimens of Timber, 
; A. W. Higgins, O.S., Deputy- Conservator of Forests, Cuddapah 
District, for Forest Products ; E. D. Hooper, Deputy-Conservator of 
Forests, Bellary District, for Forest Products ; Colonel Peyton, Con- 
servator of Forests, Bombay, for Woods and Forest Economics; 
Major C. Walker, Conservator of Forests, Madras, for Woods and 
Forest Economics; Colonel Seaton, Conservator of Forests, Burmab, 
for Wood and Forest Economics ; W. Schlich, Ph.D., for Collection 
of Books, Reports, &c. ; F. Vincent, Deputy-Conservator of Forests, 
Kellore, for Sections of Wood from Casuarina plantations ; Lieut.- 
Colonel R. Jago, Deputy-Conservator of Forests, Nilgiris, for Speci- 
mens of Wood from Eucalyptus and Acacia plantations ; Professor M. 
A. Lawson, Nilgiri District, Madras, for Essential Oils; E. 6, Carr, 
Assistant-Conservator of Forests, Punjab, for Tap-root of Jband Tree, 
62 feet in length ; Robert Rampini, Dacca, for Carved Burmese Hide- 
board ; D. E. Hutchins, Forest Department of India, for treatise on 
Australian Timber grown in India. 

Certificates — Mr. Woodrow, Superintendent of Botanical Gardens, 
Poona, for Botanical Specimens; E. M’A. Moir, Conservator of Forests, 
School Circle, Debra Dun, for Specimens of Woods, Ropes, &c. ; J. 
C. Hannyngton, C.8., for Specimens of Woods, &c.; A. J. Mein, 
Deputy -Conservator of Forests, Kamrup Division, Assam, for Model 
of Dug-out (Boat), &c.; G. Mann, Conservator of Forests, Assam, 
for Tools, &c. ; Deputy-Conservator of Forests, Ajraere, for Specimens 
of Woods, &c. 

Commended— Miss Dougiks, for Pith Model of Hindu Temple. 
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memobandum on woods used for tea boxes. 

My views on the subject of woods suitable for Tea Boxes 
(which I hope to fully express in the Dictionary of the Econo- 
mic Products of India, now under preparation) are at variance 
with the popular outcry against our Indian timbers as injuring 
the Indian teas. I may therefore be pardoned the liberty of 
briefly indicating the results of a few personal experiments. 

— It seems to mo that the fault may not improbably rest 
in some part with the planter himself, or rather with some im- 
]M^rfeetiou in the system adopte<l by him to cure his tea. The 
climate of India, and more j>articularly of Assam, in point of 
hnmidity is utterly unlike that of the tea districts of China. 
Tlic introduction of advancted machinery to lessen the expense of 
labour would seem to augment the climatic influences upon the 
manufactured article. The results of a few clieniicul experiments 
have l(‘d ino to the conclusion that the ('hinese tea ditfors from 
the Indian tea materially, and that this difference is the result in 
all ])robal)ility of the systoih of preparing the tea, combined with 
the climatic condition under which the tea is prepared, 

2iid . — I have been, through the kindness of one or two tea 
morcliauts, permitted to inspect samples of tea and also chests in 
an injured condition, and 1 feel confident that more extensive 
experiments and an extended insj»ection and chemical examina- 
tion of iiijiiretl tea and tea chests would lead to a solution of 
the difficulty. I have observed the following curious facts : — 
(a). The tea may be completely destroyed, and yet upon the 
most careful scrutiny not a single opening can be de- 
tected in the lead. It is obvious that until the lead is 
corroded through or perforated, any injurious influence 
which the timber might exert upon the tea could not 
take place. If the lead lining through carelessness be 
imperfectly soldered, then the tea might be injured by 
the wood; but this would be but a just punishment, 
and the planter would liave himself to blame. I am 
confident, however, that this is rarely, if ever, the case, 
and I quite agree with Mr. Mann in nis opinion that the 
Indian tea chests are as carefully and neatly made in 
India as in China, the more so since their imperfections 
are not covered by fancy-coloured papers. 
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(5). I have on several occasions had the pleasure of inspecting 
lead said to have been corroded through the action of 
the wood. 1 have not seen a lead-lining completely 
perforated, but it is curious that the fact that the action 
seems to commence on the inside of the lead instead of 
on the outside, or on the surface in contact with the 
wood (the supposed acid influence which decomposes 
the metal) has not been apparently observed. This 
fact alone should have suggested a very diflerent con- 
clusion from that which generally prevails. My op- 
portunities of examining tea chests, and of chemically 
working out the questions connected with this subject, 
have been too imperfect and too limited, however, to 
authorize me doing more than to suggest that it may he 
the tea itself which corrodes the metal and not the wood, 
(c). In favour of this suggestion, I may mention that there are 
one or two double organic (chemical) compounds 
which are well known to chemists to have the power 
to act as acids to metals, and thereby produce salt'j, 
thus corroding metals. This fact, as an established 
principle of his art, is well known to the planter. It. 
is some time now since the action of iron nails, screws, 
&c., was perceived by the planter to be injurious, and 
in liis tables and machinery these are by the exi>eri- 
eneed planter carefully covered over or protected. 

3rd , — While 1 am unable to establish the conclusions I have 
arrived at u])on a definite and cheini<*al basi^, 1 think 1 have >aid 
enough to give a new turn to this enquiry. The fact is tea 
planting, including the out-door work, as well as the curing at 
the present date, seems to be in the same position as brewin;» 
wa< in Europe half a century ago. The process of fermentation 
and curing of tea is a piindy chemical one, and it may l>e sug- 
g»*<tfHl that, instead of feeling, smelling, and judging entirely ly 
colour, tile planter might also emj>l<)y stdentitie apjuiratns to (!<*- 
torniine for liini when tlie proce«« (in each .^tage) has been carried 
to the correct extent. It would seem at first sight quite inipo"- 
sihle for tlie tea to get damp, presuming it to 1j<» carefully dri(‘d 
and carefully soldered down. Still, however, experience has 
shown that tea will get damp as at present exported, ev(‘ii when 
both those conditions have lioen carefully ohsorvod. This must 
be duo to the humidity of the air enclosed witliin the lead lining, 
establishing within tlie chest a renewal of the process of teriuen- 
tation ; and, when once this is esbihlished, it is not difficult 
to account for the corroding of the lead. . . 

4th . — I liad the opportunity during the ( Calcutta Internal iona 
Exhibition of inspecting some 200 tea-box woods from all parts 
of India. Mr. Man>on, the Forest Officer in charge ot these 
collections, performer!, along with mo, a large series of 
ments. With four slabs cf wood, between each pair of wbicn a 
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sheet of new lead was fastened, we tested the supposed action of 
the wood. One pair was unseasoned wood; the other the same 
wood, only seasoned. After damping the pairs, they were set 
a.-ide for a time under circumstances intended to similate the 
effects of the hold of a ship. In many cases, such as the silk 
cotton tree (simul), the wood was completely rotten; in others, 
firmly attached to the lead through the growth of a fungus from 
the decomposition of the wood. Others, such as toon wood, 
seemed perfectly unaffected. In no instance was the lead foTind 
to be in ever so slight a degree chemically acted upon. These 
(experiments I repeated once or twice after the clos('. of the Exhi- 
bition, but failed utterly to discover any wood which seemed to 
possess the least chemical action upon lead. 

That the wood is not the cause of the action seems still 
further indicated by the fact that in China, as in India, a large 
immlyer of woods are used, and that there does not seem the 
slightest evidence, neither in India nor in China, that any of 
thise woods has as yet been shown by experience to corrode the 
lead. If the question were merely one of flavour imparted to 
the tea, one would expect the pine wood used in China to stand 
first in this respect ; but what is complained of is the chemical 
decomposition of the lead lining, and the cause of this might 
('asily enough be determined by chemical analysis of the tea so 
destroyed, compared with a chemical examination of the fresh 
wood us(h 1 for the boxes, and chemical experiments with the 
various actions upon lead of the compounds formed from the 
fermentation of tea. The presence of any active principle 
amongst th(^ tea wdiich belonged to the wood would prove my 
explanation to be iiicorrec‘t ; while the establishment definitely 
of the peculiar compounds from tea which possess the corroding 
power would lay the foundation fur a complete solution of the 
diflieulty. The preparation of tea upon a scientific principle 
K‘enKN a not very distant future. 


Georoe Watt, 

On Speriul Jhiij/ with the Rev, 
and Aqri, Dept,^ Govt, of India, 


Simla, 2ht June, 1SS4. 
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ANDAMAN TIMBERS AT THE CALODTTA 
EXHIBITION. 

Among other articles of forest produce displayed in the Cal- 
cutta exhibition was a series of logs from the Andamans and 
Nicobars. There were thirteen different kinds of tree repre- 
sented, of which Padauk (JPterocarpus indicua)^ Iron wood 
(Meaua ferrea)^ and Marble wood {Dioapyroa Kurzii) are 
perhaps the best known. The idea no doubt was to bring these 
valuable timbers prominently to the notice of the public, and to 
that end neatly prepared specimens *6'* x T x i", with the 
name and origin printed on a label wore distributed to the 
visitor; a small handbook accompanied the collection, and un- 
der each species wo have short details about colour, texture, 
seasoning, durability, weight, strength, uses and size. 

Tiie logs of Padauk were of a good size : one, 45 feet long 
with a scantling of 2' x 2% containing 180 cubic fe<*t ; another 
41 feet with a scantling of 22'' X 22^^, and so on. But we are 
informed that logs can bo obtainwl in the Andamans 60 feet 
long, and .squared to 3 feet, which would give 510 cubic feet. 
The same sized logs can be obtained in the case of Jarul or 
Pymma {Lageratrwmia Floa-injinw)^ and wild Jack (^Artocmpua 
Chaplasha)^ though the full sizc'^ were not shown in the ex- 
hibition. 

Any one requiring furtlier information regarding these tim- 
bers should apply to the Deputy Conservator of Foiosts, Port 
Blair. 

We may as well mention that the agents in Calcutta for the 
sale of these woods at the exhibition were Messrs. Gillanders, 
Arbutbnot & Co. « 



y. J^oTES, Queries and ^xtracts. 

THE ASIATIC ELEPHANT IN FREEDOM AND CAP- 
TIVITY. 

Bt G. P. Sanderson, Superintendent of Government J£le- 
phant-mtching OperaiwnB in Bengal. 

Whilst the popular interest felt in the elephant is, perhaps, 
greater than that attaching to any other wild animal, I think it 
may be safely said that regarding none, tame or wild, do more 
fallacious imj^ressions exist. 

The peculiar opportunities which have been afforded me 
during fifteen out of neurly twenty years spent in India, of 
observing the elephant in its wild and domesticated states — 
opportunities which it has been at once my duty as a public 
servant and my delight as a sportsman, to make the most of — 
have induced me to nelieve that whal I may be able to tell you 
to night, regarding some of the most interesting features of the 
Asiatic elephant, may he acceptable to you, as being facts, and 
perhaps be of some small service to the cause of natural history. 
1 will first commence with a few remarks on the elephant’s 
intelligence. 

The elephant^s size and staid appearance, its gentleness, and 
the ea^^e with which it performs various services with its trunk, 
have given rise to the exalted idea of its intellect that prevails 
among those not intimately acquainted with it. And its being 
but little known in Europe, wdiilst what is known of it jmlly 
inak(‘s it a favourite, b’ad.s to tales of its intelligence being not 
only welcomed with plea.sure, but accepte<l w’ithout invc'jtiga- 
tion. Many elephant stories are intended for the amusement 
of little folk ; but in a sober inquiry into the mental capacity of 
the animal, they must not be accepted as facts. 

The o])inion is generally lield by those who have had the best 
opportunities of observing the elephant, that the popular esti- 
mate of its intelligence is a greatly exaggerated one ; that, 
instead of being an exceptionally w’ise animal, its sagacity is of 
a very mediocre description. The truth of this opinion no one 
who has lived amongst elephants can doubt. It is a significant 
fact that tho natives of India never s]>eak of the elephant as a 
peculiarly intelligent animal, and it docs not figure in their 
ancient literature for its w'isdom, as do the fox, the crow, and 
the monkey. 
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One of the strongest features in the domesticated elephant^s 
character is its obedience. It may also be readily taught, as it 
has a large share of the ordinary cultivable intelligence common, 
in a greater or less degree, to all animals. But its reasoning 
faculties are undoubtedly far below those of the dog, and pos- 
sibly of other animals ; and in matters beyond the range of its 
daily experience it evinces no special discernment. Whilst fairly 
quick at comprehending anything sought to be taught to it, the 
dephant is decidedly wanting in originality. To begin with, the 
elephant displays loss intelligence in its natural state than most 
wild animals. 

Whole herds are driven into ill-concealed enclosures, which 
no other forest creatures could be got to enter ; and though 
these enclosures are made immensely strong, and are generaUy 
capable of resisting the efforts of any single elephant, they 
would not for a moment withstand the combined attack of even 
two or three, much less of a w’hole herd. But elephants never 
thus combine to free themselves. I have frequently seen fifty 
or sixty crowded into a stockade only thirty yards in diameter, 
the palisades of which w’ould have b(H*n of no more account than 
corn-stalks before the rush of thrc‘e or four of them, but no such 
rush has benm made. More signifi{‘ant still, I hav(', on sevtTal 
occasion^, seen a single elephant in a h(‘rd, by a bold da-^h, burst 
through the palisade and effect its oscap(‘, but 1 n(*ver y(d saw 
any other elephant follow, and the hunters have at once repaired 
the breach. 

When a b(*rd of wild elejdiants is secured wdthin a stockade, or 
hheddah^ tlie mahouts ride* trained f‘l(q>hants amongst the wild 
ones without f(\ar, though any of the wild ones might, by a 
movement of its trunk, dislodge tlie men. This they nc'vor do. 
Single elej)hant^ are eaught by being ])ound to trees by men 
under cover of a couple of tame ehqdiant'i, tla^ wild oik* lieiiig 
ignorant of what going on iintil lie finds himself s»‘Ciireil. 
Escap<‘fl elefdiants are re-taken without trouble; ev(‘n <*xperieiu“e 
does not bring them wisdom. Almost yi'arly, one or two ek*- 
phants of the hunting establi>hitient at I)a(*ea are lo'^t in tlx* 
jungles by straying or other accident whiUt engaged in the 
capture of tlieir follows. As an example, in l>eceiiil)er 1878, 
an el<‘pliant which had been captured three year>, JUid partially 
trained to hunting, took fright at the firc'i ami guns u^ed ui 
driving a herd and ran away. Her mahout fell off, and nothing 
more w^as seen of h<T until March la-jt, w'hen w’e re-(*aptured her 
after four-and-a-half years’ ahs<*nce, in a herd of 21 elephants, 
100 miles from where she was lo^t. She had a calf at lu'ol. 
When prickfMl with a spear an<l ordered to kneel, she did so 
promptly, and in three clay^^ she and anothiT reclainuMl mnawav 
>vere employed in the capture of their fcdlowrs. While such 
facts testify to the docility of tlie elephant, they tell heavily 
against its intelligence. 
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Though possessed of a proboscis which is capable of guarding 
it against such dangers, the wild elephant readily falls into piti 
dug in its path ; whilst its fellows flee in terror, making no 
effort to assist the fallen one, as they might easily do by kicking 
in the earth around the pit. It commonly happens that a young 
elephant falls into a pit, in which case the mother will remain 
until the hunters come, without doing anything to assist her off- 
sprinij, not even feeding it by throwing in a few branches. 

In its domesticated state one of the elephant’s chief character- 
istics is, as before stated, its oliedicnce ; and it does many 
things at the slightest hint from its mahout which much impress 
the on-looker unacquainted with the craft of elephant-guidance. 
The driver’s knees are placed behind an elephant’s ears as he 
sits on it, and it is by means of a push, pressure, and other 
motions that his directions are communicated, as with the pres- 
sure of the leg with trained horsi^s in a circus. It would oe as 
reasonable, however, to credit performing dogs which spell out 
replies to questions with knowing what they are saying, as 
ele]>hants with appreciating the object’- to be gained by much 
which they do under the direction of their riders. 

Then as to the stories regarding the eh pliant’s reasoning 
powers, what an improbahh^ one is that of the elephant and the 
tailor, wherein the animal on being pricked with a needle instead 
of being fed Avith sweetmeats as usual, is ri‘present<>d as having 
deliherattdy gone to a pond, fllle<l its trunk \A lth dirty water and 
returned and squirted it over the tailor and his work. This 
story accredits the ekqdinnt with a])])reciating the fact that 
throwing dirty water OA^r hi-» Avork Avould he the peculiar man- 
ner in which to annoy the tailor ! How has ho acquired the 
knoAvledge of the incongruity of the two things, dirty Avater and 
clean linen ? He de!ignt< in w^ater himself, and Avould, there- 
fore, be unlikelA*^ to imagine it objectionable to another. If the 
elephant Avero p*ossess(*(l of the amount of discernment with which 
he is commonly oriMlited, is it reasonable to suppose that he 
would contiiun‘ to labour for man instead of turning into the 
near(*st jungle ? We commonly use elephants to carry proA^i- 
sions for the hunting parties through the same forests wherein 
they were disporting thoin^JelA^ei^ as wild animals less than a year 
ago“. Tlmt they tlm» submit mu>t be regarded as more credit- 
able to their good dispositions than to their good sense. 

All Avho have had to deal with elejdiaiits Avill agree that their 
good (jualities cannot be exaggerated ; that their Auces are few, 
and only occur in exceptional animals ; that they are neither 
treacherous nor retentiAO of an injury ; and that^ they 3-re 
obedient, gentle, and pati<mt Ix^yoiid all other domestic animals. 
I^ut it is no traduceinent of the elephant to say that it is, in 
oiany things, a decidedly stupid animal. 

Another matter upon which much misapprehension exists is 
the height to Avhich elephants grow, Wc hear and road of 

3 z 
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Indian elephants 12, 15, even 20 feot highl As a matter of 
fact, 10 f©(‘t in inale'^, and 8 feet 6 inches in females (vertical 
height at the shoulders, measured as a horse), is very rarely 
attained, and is not exceeded by one animal in 500. As bearing 
on this subject, I may quote the following from the ‘‘ English 
Cyclopcedia.” The Mr. Corse referred to therein was a gentle- 
man thoroughly conversant with the Indian elephant. A valu- 
able paper of his on the subject was read before the Royal 
Society in 1799. 

During the war with Tippoo Sultan, of the 150 elephants 
under Cajjtain Sandy^, not one was 10 feet high, and only a 
few males 9^ feet high. Mr. Corse was very particular in as- 
certaining the height of the elei)bints used at Madras, and 
with the arnjy under Marquis Cornwallis, whore there were 
both Bengal and Ceylon elephants, and lu‘ was assured that 
those of Ceylon were neither higher nor superior to those of 
Bengal.” 

«««««*•• 

“The Madras elephants have been said to be from 17 to 20 
feet high. Now let us see bow dilnen^ion^ shrink l)efore the 
Boverity of niea'.iirenu'nt. Mr. <\)rNe Ins'inl from ^(n(‘ral gentle- 
men who had Ix^en at Dacca that the Nal>ob there had an ele- 
phant 14 f(‘et high. Mr. ('or^e wa^ (h'^iroU'- to nuni^ure him, 
especially as he luid seen the elephant freoiUMitly at a former 
time, and then suppOM*<l him to lie 12 I’eet liigb. He aeeonl- 
ingly \\ent to Dacca. At fir'll lu* >'Ciit lor (he mahout or driver, 
who 'without lu^-itation, informed him that tli(‘ (depliaiit was 
from 12 to 14 onbit- — lhat i^, from 15 to 18 p.ct high. Mr. 
Cor-^e moaMircd the elephant exact Iv, and wa-* rather surpri<ied 
to find that the animal did not < \cc<‘d 10 lc<*t in h(‘ight.” 

In my own c\])cri(‘nc<* I have had **01110 arnu>ing in‘«ta rices of 
the difficulty oi' getting at ab'*oInic (act in tin*' matter. I lm\o 
for some yeans made a point of a^'citaining the ludglit of all 
the largest chqihant^ I lia\<‘ lusird <j 1 in India. Fi\ n car*) ago 
I inserted a request for intoriiiati<in on tlii*' .‘'iibj<rt in all the 
chief newspaper*', of India. Account" of 11 and 12 feet ele- 
phants poured in, Init none '•food the test of impiiry. To iiiako 
it worth anv one’s while to e^tabli-.li "in h dimensions, 1 offensl 
to give an order upon any gMinmaKer lor the best double-ljarrel- 
led rifle, and all a<N cs^orics. to an\ g<*nt!em.iii who eoiilil jn'odiieo 
evidence of an el(‘pbant en II feet high. This was never done, 
and I only found one eleph.uif above 10 leef. Tliis magnifleent 
elephant lielong^ fo the Maharaiah (»f Nahiin-Sirmoor, in tlio 
Punjah, and iii<*asuros ]() le**! 7^ ineh(‘s in vertical height at 
the 'W'ilh(‘rs. I made a jourm v ol 100 miles in a palanquin to 
in»‘asure him vvitli my own liaiuK. lie is (lu‘ only (‘le[»liant over 
10 feet in beiglit lliat I lsa\*‘ ev«r "iMm amongst niaiiT thou- 
sands. mill be must b(‘ regarded a'' not less phouomenal tiiaii a 
human being of 8 feet. 
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In connection with this subject I may mention that twice 
round an elephant’s fore-foot is his height, witliin an inch or 
two ; more frequently it is exactly so. Out of many hundreds 
of elephants of all ages which I have ineasiircfl, I have only 
once found the variation to he as imieh as five inches. 

There is at present in the Indian Museum in (Calcutta the 
skeleton of a male Indian elephant wliich Dr. Anderson, the 
Superintendent, informed me he thought must have stood about 
feet when alive. But this estimate is based entirely on tho 
height of the skeleton as at present set up, which may be, and 
in my huinhlo opinion is, too great. I unfortunately have not 
got my note-book, which contains tho h(3ight of tho skeleton, 
with mo in London. Tho elejdiant to which this skeh^ton be- 
longed was shot whilst wild, and therefore could not have been 
measured when on tho ground with any ai)proach to accuracy. 
It was undoubtedly an exceptionally large animal, hut was not 
over 10 feet, in my opinion, nased U])on tne following considera- 
liou. There now in the B'*itisli l\lu'>(‘um, in South Kensing- 
ton, a skeleton whii‘h I lately brought to England of an elephant 
which died in June 1833, at Dacca. 1 measured this elephant 
moNt accurately before hi*^ d(Mth ; his h<*ight n as 9 feet 10 inches 
at the shoulder. Now, hi*' femur ))ono measures over all 3 feet 
11 f inch('s, and i** only an inch ^hortc'’ than that of the skeleton 
in the Indian Mii'^eum in (’alcutta. Thi'' ems me to he a 
reliable ground of comparison between tlie two, ami to he fatal 
to tho claim advanced for tin' (’’alcutta Museum ('Icphaiit of lieing 
20 inches taller than (»ne with a lemur hoiu' only 1 inch shorter. 

In 1X78 T measured the fainoU" African elephant. 

Juniho. II(‘ was then 10 feiU 5 inehc- at the withers, anu being 
about 17 year- old, was still growing. I have been unable to 
a>(‘(Tlain bis <*\act height, measnriMl in tlu' foregoing manner, 
vlien he left England for .\nicriea in 1XX2. Hi- height was 
tli(‘n taken to lli<‘ top of hi^ hack, with hi- for<* and hind feet 
hroiiglit near togt'ther. Tin- wouM t«'nd to arch IiIn hack very 
consi(I(M-ahly. measured 11 feet 0 indict in this way ; but as 

his forefoot plant<Hl tirinly on the ground im'asureil 5 toot fi inches, 
his luMght at witlu'Fs was probably a I out 11 feet. According 
to Sir Samuel Ihiker, wht) has large nunihers of both 

Asiatic and African (‘h'phants in their native wild-, th(‘ Africans, 
male and leinale, average about oiu' foot InghiT than the A.siatic. 
The case of Jumho app<*ars to lamtirin this to a great extent as 
regards male elephants ; hut 1 lane iiomt s(*en African females 
r'Neu as larg(' as Asiatic female-. (M‘cour-c, in captivity we do 
not .sec one African to 1,000 Asiatic- (^taking Jmlia into account), 
80 the eoinparison i.s unfavourahh' to the Alricans, 

Much misapprehension pn'^ails regarding the uses and powers 
nf the elej)hant\s trunk. Tlii- organ chiefly Used by the 
tiuinial to jirociiro itr* food, and to convey it and water to its 
*nouth ; also to warn it of danger by the senses oi smell and 
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touch. It is a delicate and sensitive organ, and is never used 
for rough work. In any dangerous situation the elephant at 
once guards it by curling it up. The idea that ho can use it for 
any purpose from picking up a needle, to dragging a piece of 
ordnance from a bog is, like many others connected with the 
elephant, founded entirely upon imagination. An elephant 
might manage the former feat, though I doubt it (I have never 
seen elephants raise coins and such small articles otherwise than 
by suction) ; the latter he would not attempt. Elephants engag- 
ed in such work as dragging timber invariably take the rone 
between their teeth ; they never attempt to pull a heavy weight 
with the trunk. An elephant is powerful enough to extricate a 
cannon from a difficult situation, but he does it by pushing with 
his head or feet, or in harness, never by lifting or drawing with 
the trunk. Elephants do not push with the fort‘head or region 
above the eyes, but with the base of the trunk or snout about 
one foot below the eyes. 

I may here mention that I have seen many inshinces of very 
severe injury to their trunks amongst wild elephants. Those 
were evidently caused by the sharp edges of split bamboos 
whilst the animals were feeding. Romo have had from a few 
inches to a foot of the member totally useless, merely hanging 
by a little muscle, both nostrils having been cut through. 

The age to which the elephant lives is, as must over be the 
case with denizens of the forest, uncertiiin. The general native 
opinion is that they attain 120 years in exceptional cases (they 
have been known to reach this age in captivity), but more 
usually to 80 years. Und<‘r the more favourable conditions of 
a natural life the el<*phant must attain a much greater ago 
than in captivity. I think it by no nu^an^ improbal>le, looking 
to their peculiar dentition and oIIkt circumstances, that elt^- 
phants live to 150 or 200 years, but this view is, of course, to a 
great cxUmt a supposition. 

One of the most remarkahle facts in connection with wild 
elephants is tlio extreme rarity of any remains of dead ones 
being found in the jungles. This (‘ircumsUince is so marked 
as to liave given rise* to the b<»li(‘f amongst some wild tribes, 
that wild elephants never die ; whilst otliers helievo that there 
is a place, unseen hy Imman eye, to which tliey retire to end 
their days. The latter belief is untenable, as tliere are no parts 
of the forests of India that are not well known to, and occasion- 
ally visited hy, the wild trilx^s who inhabit them. 

In iny own wanderings for man^’’ years through elephant 
jungles 1 have only seen the remains of one female eleplnn^t 
that had died in giving birth to a calf, and of one eiephai^ 
drowned in a mountain torrent. Not only have I never sef*n 
the remains of an elepliant that had died a natural death, but 
never met anyone amongst the jungle tribes or profession^ 
elephant hunters who had. 
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Sir Emerson Tennent says in his work on Ceylon : — ‘‘ The 
natives generally assert that the body of a dead elephant is 
seldom or never to be discovered in the woods. And certain it 
is that frequenters of the forest with whom 1 have conveibod, 
whether Europeans or Singhalese, are consistent in their assur- 
ances that they have never found the remains of one elephant 
that had died a natural death. A European gentleman, who for 
36 years without intermission had been living in the jungh*, as- 
cending to the summits of mountains in the proK(‘cution of 
trigonometrical surveys, and penetrating th(^ valleys in tracing 
roads and opening means of oomiiiunication — one, too who had 
made the habits of wild elephants a subject of constant observa- 
tion and study — has often expressed to me his a.^ioai.4iment that, 
after seeing many thousands of living ele])hants in all possible 
situations, lie had n<‘ver yet found a single skcdeton of a dead one, 
except those which had fallen by the rifle. The Singhalese have 
a super.stition in relation to the clo-^e of life in the elephant ; 
they believe that, on feeling tlie approach of dissolution, he re- 
pairs to a solitary valley, and there resigns himself to death.” 

(To he coniInvefL) 

LONDON TEA COMPANIES. 

(Arranged acwding to area of cultivnllon). 


Results of working in 1883, 


Name. 

Capital [ 
paid op. 1 

Acreage 
i)f culti- 
vation. 

1 

Capital 
per acre. 

Crop of 1083. 

Assam 'Company, 

£ 1 
187,160 ! 

i 

7,600 

£ 

25 

lbs. 

2,509,961 

Land Mortgage Bank of Iiulia, 

1 




Limited, 

308,468 ' 

C,G45 

46 

1,539,120 

Jorehaut Tea C(unpnny , Limited, 

100,000 1 

4,000 

25 

1,099,813 

Darjeeling Company, Limited, 

135,420 

1,502 

88 

473,810 

Doom Doom a Tea Company, 





Limited, 

1 113,000 

j 1,466 

78 

895,155 

Indian Tea Company of Cachar, 




Limited, 

94.000 

1 935 

100 

195,040 

Lebong Tea Company, Idmited, 

82,070 

j 988 

83 

77,899 

Borelli Tea Company, Limited, 

78,170 

875 

90 

396,000 

Jhanzie Tea Association, Ltd., 
Scottish Assam Tea Company, 

35,000 

783 

45 

264,110 





Limited, 

79,590 

679 

117 

225,925 

Dejoo Tea Company, Limited, 
Borokai Tea Company, Limited, 

43,580 

556 

78 

201,248 

43,560 

850 

51 

212,720 
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Yield 

1 

Cost of Value of 




Dm- 

Name. 

per 

mature 

tea per 
lb. 

1 tea per 
lb. 

iTotit per 
acre. 

dend on 
1883 


acre. 








crop. 


lbs. 

8, 

d. 

8. 

d. 

£ 

8, 

d. 

per cent. 

Assam Company, 

Land Mortj:!:affo Bank of 

339 

0 

Hi 

1 

1 

3 

8 

5 

14 

India, Limited, 

Jorehaiit Tea Company, 

231 

1 

"* 

1 

3} 

2 

17 

2 

nil. 

Liniitod, 

DaijeeVing Company, Li- 

303 

1 

ot 

1 

3i 

3 

18 

1 

12J 

mitod, ... 

Doom Dooma Tea Com- 

303 

1 

U 

1 

6i 

6 

14 

0 

• n 

pany, Limited, 

Indian Tea Company of 

617 

0 

loi 

0 

Hi 

2 

12 

8 

2J 

Cachar, Limited, 

Lehong Tea Company, Li- 

287 

1 

oj 

1 

4i 

2 

13 

0 

3 

mited, ... 

Borelli Tea Company, Li- 

291 

1 

OJ 

1 

1 

1 

51 

7 

0 

0 

9 

mited, ... 

Jhanzie Tea ABSociation, 

535 ' 

0 


1 

1 

2 

7 

17 

0 

1 ^ 

Limited, 

Scottish Assam Tea Com- 

365 

1 

1 

u 

1 

21 

2 

11 

3 

51 

pany, Limited, 

Dejoo Tea Company, Li- 

337 

0 

11 

1 

1 

4i 

7 

15 

2 

5 

mited, ... 

Borokai Tea Company Li- • 

390 

0 

Hi 

1 

[ 

3i 

6 

13 

9 

7 

mited. ... ... ... j 

265 

1 

0 

1 

8 

9 

3 

7 

15 


— J/i'Iian ^i^ricuUuriifl. 


BKLKRir MruAiior vm^. — A -mall sain|»]<* of tlio ])roJuc 0 

ol tho Trrmifial m lirlprim ( 7o/u//v/, Tol. ) roIlf‘ct(v| in Kumool 
wa*! lately -orit tliron<:]i Mr— r-. Arlnnlmot A for valuation 
in Fiii^rlanfJ. It wa- rrpor!»*il tliat, lirft)ro tin' u-(‘ of flirin was 
known, tliry -oM at ill to i^o jMT ton, tin* jiro-ont \aluo 
being £7 to fur quant it ir- of 2U to uO ton-. — J. S. G. 

MtrsrrAL AVoon. — Wood ha- j»ropri tioH (hat are not only pro- 
ductive of inu-ie, hut of the «ii(fi*rrnt qualities of inii-ic. Were 
it not for wood -oiiir ot tin* nohlrst of in^triniK'iits wotild be 
unknown ; there would la* no tin* only instruiniuit that 

fitly portray- the <*molion- of the niu^ieian ; no guitar*^, which 
lm\e tw'anged -o olton to the -entunenn- of love ; no organs, 
\\hh‘h -u<il thr elu^ru- <if de\olion ; no pianos, uliieh, next to 
the violin^, •'tand at tin* head of all mu-i'’al in^trunientf*. So 
inueh is there in tlu^ inii-ieal quality of wood that at least one 
man in tlie Tnited SUitos has sijient a lifctiiuo in oxi>eriiiieutiug 
with it and studying it. 
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The violin from tho first has not boon improved. Efforts 
have been made to add to its merits, but without success, for 
nothing could be added. It was born perfect. ISothing will 
answer in its construction but spruce and maple. Ihs-cTitly a 
violin maker exj^eriinented with <‘yprc«s for the belly, but decid- 
ed that it would not answer tho requirements. 

The manufacture of musical in^trunuuits consumes a large 
amount of lumber, probably 125,000,000 feet a year iif the 
United States, including packing eases ; and this estimate may 
be too low. Wishing to know what kinds of w'ood are used in 
pianos, and to what extent, a representativt^ of the Lumberman 
visited the factory of Messrs. N. Goold and Son, corner of Grove 
Avenge and Twenty-second Street, this city, for that purpose — 
a firm, by the way, that turns out instruinonts of so high a 
grade that they are sought and sell readily as fast as tinished 
without any resort to advertising. This concern has recently 
erected a factory with a cajKicity of from 40 to 50 pianos a 
mouth. This makes six factories in ( ’hic?ago. There are other 
dealers who claim to manufacture their instruments here, but 
their factories cannot be tbund this si<ie of the East, where 
there are iinniens(* estiildisbinents tliat make stock work and 
stamp any name on the in-triiment desired. 

There are used in pianos n^li, pruce, w’bit<‘Wood, cherry, 
ro«ew'ood, mahogany, <*])ony. cedar, boxw^ooil. whi^c holly, bird's- 
eye maple, rock iiuiple, Am(‘ri<*an and Erench walnut, birch, 
cbe>tnut, rock elm, oak, bas^w'otui, pine and gum. All of these 
wa)od^ are not used in ain om* iii^truimuit ; tliey are variedly 
used according to the ideas of the maiuifa(‘tiireL’ and the style of 
finish that is given to the cu'^e. (Tierr\% to any extent, has not 
been made lumdi use of until of latt*. A few years ago such a 
tiling as an ebmiized ea<(‘ w'a< a mmdty. but now quite a pro- 
portion of all the in''trum<‘nt': made are liiiEIied in black, and 
there no hardw’ouil that can be (‘bonized iM^tler diaii cherry 
Meecs'.ity brought aliout (hi- eluiugt'. ito>ewood produced 
in a much warmer tdimatc tlian ibis, coii^eijiieiitly it will not 
stand tiie sudden ebangt*'' fn>in heat to cold witliout cracking. 
It is not unusual for a costly iii‘'truihi‘nt when vtmeered with 
rosewood to become distigtired in a lew* years. It is owing to 
the same principle that AiiuTicaii inarbli* is taking tlu' place of 
Italian to sucli an (‘xteiit. Italian marble is indigemous to a 
warm crmiat(% and in eouiitrv -oon elianges in colotir and 

eli(‘ek.*». An elumlzed idieirv j>iano ease is good tor a litetinie, 
anti wdic'n it la^gin.s to look okl ir can b(‘ imt in good shape 
again at small I'xpeiise. 

S])nu‘(* is invariably used for piano sounding boards, and 
pine tor the sounding boariU of organ*'. Here is one place 
where the different <|ualitics of w'Oiui arc seen. A soft tone is 
rccpiired in an organ, and a soft wood i^ u^ed to produce it. 
pianos a hursfier tone is rcijuircd, and tu produce it a harsher 
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and harder wood must be used. There are factories in the East 
that do nothing but turn out piano sounding boards, and one of 
these manufacturers, Mr. Alfred Dolgo, of Dolgeville, N.Y,, 
recently sent a communication to a musical journal, in which 
he said that if the State carried out the desire of the parties who 
are harping on the denudation of the Adirondacks, and forbade 
the cutting of all timber in that region, the piano manufacturing 
intefest would be wholly at a loss where to procure spruce for 
sounding boards, and hard maple for other portions of the in- 
strument, for, with the exception of the Black Hill forests of 
Montana, the above-named species, with their peculiar qualities, 
cannot be found in the United States or Canada. The Lumber^ 
man is of the opinion that this statement by Mr. Dolge^s far- 
fetched. Ho is certainly wrong in regard to maple ; and some 
manufacturers arc using spruce that never saw the Adirondack 
region that answers the purpose admirably. 

In the cheaper class of instruments pine is used for the frame 
of uprights, and in the East chestnut is used for this because it 
is cheaper than ash, but the best manufacturers who aim at 
strength and solidity employ hardwood. The tone of an instru- 
ment depends to a certain extent upon this. It also depends to 
Bome extent upon the character of the cabinet work. On the 
best pianos none but the best cabinet-makers are employed, and 
the lumber must bo thoroughly seasoned. It is on record that 
a maker of cheap pianos received a lot of lumber, and in ten 
days it was made into piano cases ready for the market. 
Not much can be expected of such instruni(‘iits. The cases 
shrink, crack, or become unglued, either of which affects the 
tone. There must be nothing about the case of an instrument 
that will vibrate when a key is struck ; if there is, there is a 
rattling that is unpleasant. The manufactur(*rs who are the 
most careful of their reputation say that a first-class piano can- 
not be turned out inside of three or four months. 

Birch is sometimes used for cases instead of cherry. Gum 
has not been much used yet, but it finds favour in some direc- 
tions because it is so easily grained ; and it may be mentioned 
that graining is done so j)erfoctly now that it would be easy for 
a dealer to sell a grained case for a rosewood veneered one. 
Even an expert has to look closely to detect the difference. H 
a dealer were to do this he would not he guilty of much of a 
crime, for the purchaser would bo the better off’ in the long run. 
Cedar is used for the hammer shanks. 

It is estimated that there are made in the United States 
50,000 pianos annually, and every piano calls for 500 feet 
lumber. If measured up this amount of lumber would not be 
found in a piano, but in its manufacture there is a great deal that 
necessarily goes to waste. This would give the total amount of 
lumber used ih this industry as 25,000,000 feet yearly ; besides, 
nearly every instrument must be furnished with a packing 
case . — ^ortJirwestem Lumhet'jnan, 
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A SHOUT A(^COUNT OF TIIF FOUESPS OF THE NOI^ 
THEUN FOUEST OIUOLE, MADRAS PREsn)EN(!Y * 

The chief forei^t tracts in iho NorLliorn ('irclo riro ili(3 folio w- 

lll^r 

Ganjam District , — In the GooiH'^nr Taluk, iiKiudlng Siiradci, 
!iro laroc ^al (Shorea rohiL^ia) fuiV’-tN, tlu iH'sf porliou', of which 
lio ai th(‘ foot of llu* (IliiU r.inoo in lh(‘ \alK oi Hu* GuHory 
and Malianiidi riAcr*^ and outh(‘ hound ir^ ( i tin' Puri district in 
the Kris aiiiha \ alley. Tlio sfil tr(‘(* t hii'iiy o('(‘Ui^ on tho 
laii(D and in th(‘ ^alIe}'^ and louer sIojk*- o( .h'^ f'k, tlio npjior 
slo|)(‘s hoiiitr coNorod, 'vvliero (lr\, A\it]i foi s( oi b.uidjoo and 
deciduons treoN, and A\li(‘r(' raMiv‘^ octur, AAi.h and 

Jaroc .sjieciincns of tho inanoo i^Mani/f/iva Tlio oliief 

allio^ of .stil in tho plain-** aro tho sihajo ( T( ) mmolta tow^nfosa), 
dliau laifoUa)^ liolondh.i (^AUtna cordifoluA^ and 

ebony or kondhu (^/)iu^pi/ro,s tomcnfo.sa). 

Tho satinwood {CJdoro.viflon Stvutehi(t) al^o i-^ oooa'^ionally 
mot with, whiJo in tho poor "kankar’ land-, Axlikdi h(*ro and 
tluTo alhu'iiato with tho ritlior sal-])rodu( in^ tho .soh in 

{^f^oipitlda fehrif nrow to a lar^(‘ Tim pi v\ .ilciioo of tho 

inaiioQ and taniarind i^ ino-'t ii(>lio(*a)d(*, and h^ads to tho sus- 
picion, oiliorAviso also liorno out by tho honio^onooiis growth of 
tho sal forests and th(' roclvA natuio of tlu' hilJ", that it is not 
lon^ since tho wliolo country \>as under cnlti\alion. The slopes 
of tho Eastorn (tIuUs which sui round (ioonisur on tlio west and 
south aro clothed with a dauiiior Aoiiotation, and h(‘ro the sAl 
may bo soon ascending to from 2, ()()() to 3,000 feet in altitude. 
Largo and lofty forest trees coxiv tlu'so slope's, and in wetter 
places arc especially found tho tangani (^Xyha dolabriformis^ and 
the toon {Cedrela Toona). The forests of Goonisur are in bettor 
actual condition than those of Surada, for the better means of 

* Appendix to a cutalogue of the collections of forest pi od nets exhibited by the 
Northern Circle, Madras Forest Dcpaitmeut, at tho KdiubaiRh Forestry Exhibi- 
tion. By J. s. Gamble, Conservator of Forests, Madras. — [E d.] 
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rafting aflFordod by the larger river of the latter, the Rushi- 
knlya, has led to a greater export and especially of firewood and 
s&l poles. 

In the Berhampore Taluk, near the sea and close to the town 
of Berhampore, are the forests of the Mohiri Hills, capable of 
great improvement and great utility, though at present worked 
beyond their means. The hills are inhabited by Sauras who 
live by ‘ kuinri ’ cultivation, and tho constitution of reserves is 
therefore difficult. The chief tree in the Mohiri Hills is tangani 
(Xi/lia dolahnformis) : the sal does not occur. 

The Agency Tracts of Gooinsur and Chinna Kimedi under 
Government, as well as those of Pedda and Parla Kimedi and 
Bodogodo under Zemindars, are covered with forest in the less 
frequented parts. Large sal is very common, and is to some 
extent exported, but the absence of export roads from the gh4t» 
will prevent much denudation for some time to come, and before 
that time does come, it is to be hoped that arrangements for 
proper conservancy and management will have been started. 
Rules have already boon framed for the Parlakiinedi Zemindari, 
at present under the Court of Wards. 

Most of the zemindarics contain considerable areas of forest 
land ; but very little care of the forests is taken, and they are 
consequently rapidly deteriorating. Noticeable are the forests 
of the Miihendragiri slopes rising to nearly 6,000 feet in the 
estates of Mandasa and lludarsing, but they are much denuded 
by ‘kiimri’ cultivation. The upper parts are covered with 
‘ sholas ’ as in the ^Nilgiris, and the lower with forests, the princi- 
pal tree in which is the tangani {Xylia dolabriformu). As in 
the Goomsur Hills, the mango and tamarind as well as the 
‘solopo’ palm (Caj^yota ureni) are greatly prized by the Khonds 
and Sauras, the latter as a toddy-yielder. Along the coast are 
occasional stretches of scrub forest, some of which will be pro- 
tected as ‘Fuel and Fodder Reserves,’ and in tlio vicinity of 
important seaports like Ganjam, Go[)dlj)ur and Calingapatara, it 
is proposed to make ])lantations of casuariiia. 

The Goomsur forests were visited by the (Conservator in 1859 
(Dr. Cleghorn), 1*8G4 and 1876 (Colonel Boddome) and 1884 
(Mr. Gamble), and after the latter’s visit proposals were made 
for selecting large areas in GoonK^ur and Siirada for constitution 
as reserved forests. The Mohiri and Mahendragiri Hills and 
the Parlakimedi Estate were also inspected. Five ranges were 
constituted at Berhampore, Surada, Mojogodo, Kukuluba, and 
Kurcholy. The head-quarters are at present at Russellkonda, 
where is the chief depot for the sale of timber. Forest houses 
have been built at Russellkonda and Suradd, and others are in 
course of construction. Most of tho timber goes in the form of 
sleepers to Calcutta, but there is also a considerable local 
demand at Aska, Berhampore, and Gopdlpur. 

Vizagapatem District, Conditions of forest work in this 
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district are much the same as in Ganjam. The Government 
forests lie in the PAlkonda Hills to the north, in the Golgonda 
Hills in the south-west, and in the coast taluk of Sarvasiddhi, 
The rest of the country is zemindari land, and the largest of the 
estates, Jeypore, has very considerable areas of forest similar to 
that of the Agency Tracts of Ganjam. The Palkonda forests 
were examined in ; they contain large areas of young 

forest, with an abundance of tangedu {Xylia dolahriformis) 
bella (Chloroa^ylon Sioietenia) and other good trees along the 
slopes to the south-west, overlooking the I’alkoiida Taluk, while 
within are good patches of giigilapu (Shorm rohmta)^ noticeable 
among which are those at Voni and Lakshmipuram, which have 
been for some time carefully protected. Proposals for constitu- 
ting reserves were made to the Collector, and it is probable that 
before long these forests will yield considerable material for the 
supply of the taluks of the Vizianagram Sub-division and thb 
Chicacole Taluk of Ganjam. 

The forests of the Golgonda Taluk lie partly in the plains, but 
chiefly in the hills of the main range of the Eastern Ghdts 
vhich rise to 4,500 feet. The chief trees are the Kouda tan- 
gedu Ay /ia £?oZa5n/brrm«J and the Nalla maddi (Terminalia 
tomentoea). Mr. Welsh, the Sub-Collector, states that bamboos 
are also exported as well as myrabolams, the produce of the 
karakai (^Terminalia Chehula), The people bring out leaves 
for plates. Teak ( Tectona grandis) is scarce, and is also chiefly 
found only towards the Godavari, These forests are bein^ 
inspected for the constitution of reserves. In the Sarvasiddhi 
Taluk, according to Mr. Welsh, there is an extensive area of 
waste land, which will now be utilized partly as ‘lloserved 
Fore'^ts ’ partly as ‘ Fuel and Fodder Reserves.’ This land 
consists chiefly of stony hills, which stretch down to the sea, 
and adjoining the Government lands, are those of the Pandiir, 
Mallavarain estate, now under the Court of Wards, where some 
attempt at conservancy has been started. 

In the Pdrvatipur Sub-division there are still some patches of 
sal forest rapidly being denuded, and the hills along the sea- 
coast about Bimlipatain and Vizagapatam, in the Vizianagram 
Zemindari chiefly, would repay protection. 

A forest division has lately l»oen constituted and two ranges 
formed, the head-quarters being at Vizagapatam. 

Goddvari District. — Of the forests of tliis district little is yet 
known except of those in the taluks of R(5kapalle and Bhadra- 
cLalam on the Godavari. These latter, which really continue 
the Golgonda Hills of Vizagapatam and adjoin theRampa Hills, 
have been for some time under the conservancy which was 
started when they formed part of the Central Provinces, The 
chief tree is teak (Tectona grandis)^ but other good kinds are 
found, and notably Honda tangedu (Xylia dolahriformis) 
hero nearly reaches its southern limit on the cast coast. Twelve 
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reserves, said to contain 68 square miles, have been constituted, 
but these will have to be increased if a proper area is to be se- 
cured. Of these, the Ghandi^udicm reserve is said to be the 
best, but their capabilities arc as yet very little known. There 
are considerahhi area^ of waste land in the taluks of the Goda- 
vari delta, which will shortly bo examined and reported on. 
Thediead-quarters of the division arc at Ilajahmundry, a Forest 
Ranger resides at Dumagudiem, and other ranges will be con- 
stituted as required, 

Kidna DldncL — The forests of this district are somewhat 
scattered, but the chief areas lie in a block towards the west in 
the Palnsid, Vinukonda and Sattenapalle Taluks. The chief tree 
in these forests is the yepi (Hardivirliln hinata)^ but a small 
amount of teak is found as also is the Konda tangedu. Their 

E resent condition is not very good, chiefly on ac(;ount of their 
aving been too Tiiucli grazed over, but they will improve under 
prot(‘ction. Tlio chi('f fore'^t** are those of Bollapalli in Vinu- 
tonda, tlio'^o hord(‘ring the Kisina ri\er in I'ahnhl and Venka- 
tayya]>a](‘in in Saf l(‘naj)an(' Taltik. In the lh‘z\ada and Nan- 
dignma TiiluL'i li'‘ tlu* lvonviaj»alIi and Koilnr fore'^t^ ^\ith some 
smaller nn noar fAV\a I it^c'f. In 1 }h‘ Nars.M*ao])et Taluk 
is the i'-ilatc'd liill rani’o of KondaMM, now only ci'vcred with 
scrub cliieflv of (‘U'lJiial a]»]»l(‘ (^t/aoar y</ua)no^a), but capable of 
imjirovinff ; Mliik' in Ili(‘ Ginniir taluk the (•hi(d iorc^t areas are 
in l]u‘ p'ai’ 1 ^. on old ( LrtI\aiM) land, and grouijio Xulla iumina 
(^Acar><i arnh ra). Jn tbo i)n*atla Taluk ib'ne is a Itirgc siretch 
of furesi land n' ar lie* <*oa^t ])roiiacing soap-nnis (Sfiphnius 
emai'Cf/Natif ), vliilc n simij.ir ;tr(‘a e\i-1(d in GiidiviUla, which, 
having lately b 'cn I< a (sl out, has now alino'«t disappeared. 
About the luouth of flu* K‘ tna a?*(‘ large (‘xtents of iiiangrovo 
swamp, the priiKi{)al tne in ^\hioh is th(' inada (Aviemnia 
officinalis)^ and ihe>e fon-ls furni'di pn'at qiiaulities of fuel for 
tnc supply of Ma'-ulipatain. In the taliik^ of Giidi\ada, Bandar, 
Rcpalle and Bapatla many ]dantations were formed by the 
Jungle (kmser\ancy Fund, chiefly of c;i^iiarina (Casuarina 
eqmsetifolia)^ hut also of otluT s})eci(*s, such as vei)a {Melia 
Azadh'achta.) and dirisana (AJhIzzIa Jjchlnd) with the j)almyra 
palm (^Borassus flabeJUformis). Some of these plantations, as 
was to bo expected at the outset, liave proved failures, while 
others, and especially those of Karlapalem and Warderevu, 
may be expected to produce a considerable amount of useful 
material. 

Proposals for the formation of ^ Reserved Forests ' are now 
being submitted to Government, and it may bo hoped that after 
time has been allowexl for the im])rovement of growth, the 
Kistna fon^sts will be most valuable for the 8Uj)ply ot the 
thickly po]nilated agricultural country of the Kistna delta. 
Th(3 head-quarters of the division are at Masulipatam, and ranges 
have been formed at Bandar, Bapatla, Bezvdda, Guntiir, Vinu- 
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konda, Palndd, and Krosdr. Portions of the district were 
visited in 1883 by the Conservator. 

Nellore District, — The chief range of forest country in this 
district lies along the Veligonda Hills, on the eastern slopes of 
the range in the -taluks of Rapiir, Atrnakiir, Udayagiri, and 
Kaiiigiri, in blocks alternating with zainindari land^, chiefly 
belonging to the K^lahasti and Venkata giri Estates. In these 
forests the red sanders tree (Pterocarpus santalinm) occurs, as 
well as the y6pi {Ilai'dwirkia hinata), yogi {Pterocarpus Marsu- 
piam) and teak with other valuable kinds. They have now been 
proposed for constitutions as reserved forests, The isolated hill 
ranges of Udayagiri, Kanigiri, and Chiinakurthi have also been 
so proposed and settlement is in progress. 

The next in imporbince of the forests of the Nellore District 
is tliat of Sriharikdta on the islands of the Pulicat lake and 
the belt of land between the lake and the sea. This forest 
has long been worked for the snj)ply of the Madras market in 
fuel. The chief tr(‘(‘S are tlie n<‘rndii ( P>hjpni(i Jantho/ana), 
solagu {l^terospeninnn foiherl/olium)^ aii>l 11111" hli ( Sfri/( Jios JVaa:- 
ro)}iira\ Boap-niits are al^o found an I t.iiuarind frtMS in great 
niimiM'r. The cliicd’ product i*^ fiud, and ior if "1 ih(‘ for(‘st block 
for the year is cut, tlu' tre(‘^ hciiu, j 'oll. n-d h 1 oiilv and not 
fill to tli(' ground, h’or th“ ]nir])0"-e (d rk'in; eiglil blocks 
ar(‘ fornuHl, and tb('^(‘ ai’e cut in rot.d'oii. linor nioduce also 
is larfo'ly c\j)()]’led, tiK.]! a^ taniariiKi-. ‘*tr\ i biiiiu' or^'hil 

(Pord/a Montdiiftn') an 1 lb(‘ d \ (‘-jdants, eb.iy { ( ddenhmdia 
vniheUfiid) <nrati cbekur ( W'nti/tr^fo Madra^pi^tcuKi ), Canes, 
the jiruiliice of Cal nniis Pidharylrij aie aN(> muiI to Madras 
for sal('. 

In ibe jdains taluks of (unliir, Nidlore, Kavali, Kandaknr 
and Ongole, the r of area oi "'Cnih, "5oin( of which, 

ho^^e^cl•, and e^p('('iall\ lbo‘'( re^(‘rved near N(‘!]()r(^ and Itaina- 
palam, are in good <n*o\\lb, and ^aIllable for fuel and jioles and 
the Miiall wood, \Aliicb i'^ tb(‘ nio"! neef'ssar\ lor nativ^e use. 
Dili of tb(‘^(' areas re^'OrNC"* are being '-<‘leet(‘d, but all are under 
inanaipunent under the fore''t rules. Tlie chief fuel trees are 
tlie cliiknuii {Alh!:zia (niarra) and pah (Mimusops iadictf)^ hut 
the number of kinds is laree and there are many others of 
value. 

Very important also in tho Nellore District are the casnarina 
plantations, the chief of which arc at Dugarazpatnam, Kot- 
taaptani, Tammina])atam, Utukur, Tuiniiiulapenta, itamapatam, 
and Kanuparti. Some of th<'so were started by the bait 
Department, the rest by different previous Collectors, but the 
credit of the good work done is chiefly due to a Sub-Assist- 
ant Conservator, Somasiindrum Moodelly, who w^as previously 
for many years under tho Jungle Conservancy Department. 

These plantations cover about 2,000 acres of land on the sand 
dunes of the sea-coast, and arc now coming into working. 
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JReoent investigations go to show that these plantations make 
annually an increment of about 4^ tons per acre, up to eight 
years of age, and that about 5,000 tons ma}'* yearly be made 
available. Arrangements for their survey and a proper work-, 
ing scheme are in progress. A number of palmyra plantations, 
and one of cocoanut (Cocoa rmci/era) have been made, while 
many topes have been planted about the district. In some, the 
cashew-nut (Anacardium occidentale) is grown, and the nuts 
exported for sale. The head-quarters of the division are at 
Nellore, and range head-quarters at Briharikota, Nellore, liapiir, 
Udayagiri, Kanigiri, Ongole and Bamapatam. The produce of 
the Briharikota forests and the plantations is taken for sale to a 
central depot in Madras. 

Cuddapah District. — In this district, forest work has perhaps 
been longer set on foot than in most others in the northern 
circle. There are forests in all tAluks, but the chief areas are 
those of the Palkonda Hills, the Seshachellum Hills, the Veli- 
gonda range, the Lankamalai Hills, the Nallamalias, the 
Yerrainalia or Jammalamadiigu Hills, and the scattered hills of 
the Kadiri and Madanapalle Taluks. On the Palkonda Hills, 
red Sanders (Pterocarpus santalinus) is the chief tree, but teak of 
small size is not uncommon with yepi (Ilardwickla) and other 
species. In the valleys are large mango and fig trees. Owing 
to great demand for the railway sujjply, jungle fires, over-grazing, 
and excessive lopping of leaves for manure, these forests are 
reduced to small trees and scrub only, but large areas have now 
been proposed for reservation, and with careful protection, 
especially from fire and goats, they will rapidly improve, and 
indeed oven now show promise of great value. It is probable 
that there is no more valuable wood in India, except sandal, 
than red sanders. and it is well that that tree was specially 
selected for prohibition of felling some years ago, for othorwiso 
there would be very few loft. The Seshachellum Hills are very 
similar in growth, and indeed so also are the Veligondas and 
Lankamalais, in the former of which the thamba (Sfiorea Tamr 
buggaid) and jalari (Shorea lacciferd)^ both valuable timbers, 
similar to the sdl, occur. 

The forests of the Nallamalai Hills enjoy a better soil, and the 
growth is consequently better. In the hills of the Kadiri, 
Madanapalle, Bayachdti, and Vdyalpdd Taluks red sanders does 
not occur, and it is probable that the chief tree is the yellema 
(Anogelssua latifolia). Lying at the head of the valley of 
Pullain])et between the l^dlkonda and Veligonda Hills are the 
Ballipalle evergreen forests, which are being regularly worked 
for the supply of the Madras llailway. The best trees are the 
ebonies, satinwood, pala (Mimusopa indied)^ and acacias, while 
many large clumps of bamboo, the large one (Bambuaa arun- 
dinaced) in the plains, the email kind (Dendrocalamus atrktua) 
on the adjoining hills, are much cut and exported. In this 
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district there are many experimental plantations, chiefly made 
in order to find out the best system of re-clothing bad soils. 
They have not been always very successful, but ^ve afforded 
some experience, and some of them are doing well. The red 
Sanders plantation* at K6diir has done very well indeed, and 
the only regret is that the area is not much larger. It was 
started in 1865 by the then Forest officer, Mr. Yarde, and the 
trees are now about 42 feet high with a mean girth of about 18 
inches, the average yearly increment so far having been 
about 3 tons per acre. 

The Cuddapah District has many topes, mostly along roads, 
and of good growth, when it is considered that the best soils 
were not always chosen. 

Ijarge areas have been proposed as reserved forests in most 
taluks, except Jammalamadugu, which has not yet been finally 
reported on, and the settlement is in progress ; the Thanakonda 
reserve so far with one or two plantations has alone been finally 
notified, but the large Settikunta reserve has also been coinpletedf. 

The chief works in the district, are the supply of the railway, 
which is done by contractors, and the collection and sale of red 
sandors roots and pieces for export. Aboiii 1,500 tons arc 
brought out annually, valued at about lls. 18,000. The wood 
is sent to England as a dye, probably as a substitute for log- 
wood. Among other important products the chief is the tangedu 
hark {Cassia auriculata) which is very common, and of which 
largo quantities are exported for tanning. The Cuddapah 
forests, altogether, are of great importance, and their position, 
bordering a line of railway, gives them a high value, indepen- 
dently of that conferred by tlieir usefulness in protecting the 
hills and the sources of the streams. The head-quarters of the 
division are at Cuddapah, of the Assistant Conservator at 
Kddnr, and of the ranges at Kodur, Kajampet, (^uddapah, 
Proddutur, Siddhavattam, Badvel, Ilayachdti, Vayaljmd, Kadiri- 
and Madanapallc. There are three forest houses at Kodur, 
Sanipaya, and Horsleykonda, and more are projected, as well as 
good roads to open up the forests. 

Kurnool District , — The principal fore.'t area in Kurnool is the 
great range of the Nallamalai Hills, which continue the portion 
referred to as coming in the Cuddapah District northwards to 
the Kistna river and the frontier of Hyderabad. These hills 
contain a very largo extent of forest of various descriptions. 
The main range of hills has its slopes covered with bamboo and 
deciduous trees, chief among wdiich are the chiriinan [Anogeissus 
latifolia^ and occasional jitcgi (Dalhergla lailfoha), ^ 111 the hot 
Weather season trees with showy flowers are conspicuous, such 
as the gogu {Cochlospermum Gossypium) ^ modugu {Krythrina 
indica)^ and buruga ( Bomhax malabaricum), while these brilliant 
colors are set off by the white-barked smooth stems of ( Stcrculia 
Tho Talleys contain teak io considerable quantity 
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though not very large, as well as other valuable trees such as 
the nallamaddi ('Terminalia tonienioha) and yogi {Pterocarpus 
Marmpiam)y while perhaps most conspicuous of all are the fine 
ippa (^Bassln laiifolia) whose flowers are eaten by the Chentzus, 
tue jungle tribe of these hills, and the pandra ( Terminalia Bele- 
rica) left uncut as it is considered unlucky. On the eastern 
side yepi (Ilardtoickia) of good size is not uncommon. To^ 
wards tiie north this tree is also the chief species of the plateaux, 
which border the Kistna river and adjoin the forests of the 
Kistna District, but there it is as much smaller as the soil is 
poorer. Near the temjde of Srishalain, close to the chief gorge 
of the Kistna river, sandalwood i^Santalam all inn) occurs, but 
of very slow growth. The Nallainalai forests occupy portions 
of five taluks, viz,^ Nandikdtknr, Nandyal and Sirvel on the 
west, Mdrkiipur and Cninbnm on the cast. 

A small poiiioiiof the Ytdigond.i Hills comes into this dis- 
trict a*^ well as ijito Cuddiipah and !Ncllor(‘, and gi\os a small 
quantity of rod sand(*rs, \\lulc thm* arc M‘V(*r,d isolated hills in 
the Cumbiini and Maikaj)nr Taluks, ])r('>oiiting, however, but 
poor growth coin])an‘d to that of ih( iS'allanialais. West of the 
Nallamalais and lK‘i\vc('n tlu* towns of ]S\nid\al and Kuriiool, 
and running aNo southward^ into the ('ndd.i[)ah District, are the 
Yorrainalai Hills. These hills have been very ninch grazed 
over, and the forest growth is chi(‘fly ol [)0()r and thorny kinds ; 
it is howo\(‘r OKpected to iinprov^c on the selectcjd areas, which 
will bo constituted reserved forests. 

The gn‘ater ])art of the Nallanialai Hills is under settlement 
as ‘Reserved Forests,’ as are some blocks in the Veligondas, 
but the ‘«(*tttcnieiit vs ill take some time. 

Of plantations there are none, but there aro many good topes 
along the chief roads, wliich in future vears will form good 
camping-grounds. The head-(|uarters of the division are at 
Nandyal, and ranges have been mad<* at (himlmm, Markdpur, 
Nandikutkiir, Sirvel, Namhal, and the Verramalais. Forest 
houses arc in course of coiistruetion in th(* Nallamalais, whore 
they are nece-sary on necount of the had climate, and export 
roads will soon be started. 

Timber is not brought out departmon tally, but purchased by 
contractors, who themselves export to the ])lains country and the 
districts of Kistna and Rellaiy. Minor produce is not much 
collected, as so inucli of it is used loeally by the (’bentzus. The 
main river-crossings from Hyderabad arc watched, and passes 
checked under recently .sanctioned rules. 

Bellary JJistrict, — In forest capable of giving much produce 
at present this district is very poor, though areas of fair size 
have been selected on the Copper Mountain Range near Bedary, 
and in the tdJuks of Hospet, Rdyadriig and Kudligi, to be con- 
stituted reserved forests. At present most of these forests are 
very bare, though iu places, and notably at Malpangudi, where 
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it has been long protected, there U a fair growth of yepi 
\Hardwickia hindta). Some areas, especially in the Adoni and 
Aliir Taluks, have also been selected, on which is a growth of 
babdl (Acacia arahica). But the chief forests of Bellary lie in 
the Sand dr State^ from the Rajah of which a lease has been 
taken of 40,000 acres in three ranges round the Sandiir valley 
and the station ^ of Ramandrug. ^ These forests have a good 
vegetation, especially on the summit of the plateau, where about 
1,500 acres of compact growth is found. On the slopes the 
forest is mostly deciduous, with teak, ebony, Terminalia tomen» 
toscj and other trees, with some sandalwood. 

Towards the base where more cutting has gone on the growth 
is naturally not so good. Great endeavours are being made to 
protect these forests from fire, and thes^ endeavours have so far 
been successful. If they can be kept up permanently the forests 
of Sandiir will soon become very important. 

The forest head-quarters are at Bellary, and ranges have been 
formed at Sandiir, Kudligi, Hospet, and llayadnig. 

Anantapur District,— In character the forests of this district 
resemble those of Bellary find of the southern tdluks of Ciidda- 
pah which they adjoin. The chief forests He in the hills of 
i'enukonda and Hindupur where there is a good growth and in 
plae(vs teak, yepi (IJardwickia), Anopcissus kitlfoUa, and other 
deciduous trees occur. Some good areas have been soleeted 
and proposed as reserved forests. Further north is the Muehu- 
kota forest on the hills which separate the Tadpatri and Anan- 
tapur Taluks. This has lieeii for some time under protection, 
though the keeping out of fire has been found to be difficult. 
The chief tree in the forest is the Hard wick la hinata, and its 
general appearance is that of scattered poles of the tree with a 
few of other species. 

There are a few topes and small plantations of babiil in this 
district, but the chief is that near Gootv, where there is a good 
growth of babul (Acacia arahica) with Acacia leucophhea, Albi^- 
zia Lehhekj the palmyra palm, and other trees of about 400 
acres. 

The head-quarters of the forest division are at Anantapur, and 
ranges have been formed at Penukonda, Hindupur and Muchu- 
kota. 

Nilgiri District, — The forests of the Nilgiris are of four 
kinds — 

1. The eastern and southern slopes. 

2. The northern slo])es and Moyar valley. 

3. The south-east Wynaad. 

4. The ‘ sholas ’ on the plateau. 

In the first, wo find deciduous forest with teak, anogeissus, 
terminalias and other trees on the projecting spurs and slopes of 
Southern aspect, while the valleys are filled with fine forest of 
partly evergreen, partly deciduous growth. In these valleys 

4 B 
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the chief tree is the vengai (Pterocarpus Marmpiunx)^ but 
noticeable among others are Mesua ferrea, Cedrela 2'oona, Chik~ 
rassia tabularis and Bischoffia javanica. The second category 
contains chiefly deciduous forests with a fair amount of sandal- 
wood, and the third, similar forest to that of the Malabar 
Wynaad, showing trees of large size, chief among which are 
teak and blackwood (JDalhergia lal/ifolia). The forest of the 
* sholas ’ is quite different. Tnese ‘ sholas * are patches of thick 
forest along ravines and water-courses and separated by grass- 
lands or downs. The forest is low, the trees rarely reaching 60 
to 60 feet in height, and the most important trees are three 
Bugenias {Eugenia moniana^ Amottiana and calophgllifolia), 
two hollies {Ilex derdiculata and Wightiana)^ Michelia nilagirica, 
Temstrdmia japonica, Gordonia ohtuaa^ Meliosma pungens and 
Amottiana^ Mappia fastida and species of Sgmplocos, Microtropisy 
Viburnum and Ligustrum, In all categories are reserved forests 
being selected for reservation. These ‘ sholas ’ are very slow- 
growing, and old trees do not easily reproduce, so that when it 
was found that they were likely to be in danger of destruction 
for fuel, arrangements were made to plant the quick-growing 
Australian wattles and gums. Plantations of the. blue gum 
{Eucalyptus globulus) and tho wattles {Acacia Melanoxylon and 
dealbata) have been formed near Ootacamund, Coonoor and 
Wellington, and the chief of them are ‘ Arainby ^ and ‘ Bathri* 
at Ootacamund, ‘ Old forest ’ and ^ Bandyshola * at Coonoor, 
and ‘llallia * near Wellington. These trees, and especially tho 
blue gum, grow very fast, and are fit to cut at ten years of age, 
being then often 100 feet high with a girth of 2 — 3 feet or 
even more. The annual increment of blue gum has been as- 
certained to be about 12 tons per acre per annum, that of wattle 
6 tons. These plantations are being worked in regular rotation 
for the supply of fuel on tlie plateau. 

The produce of the Wynaad and Moyar forests consists of 
teak logs, which are brought for sale to Ootacamund, sandal- 
wood roots and myraholams. The head-quarters are at Ootaca- 
mund, and ranges have been fonncid at Coonoor, Kotagiri, 
Naduvatam, Sigiir, Mudumalai and Mailur. 

The northern circle was only constituted in December 1 882 ; 
before that time the Ganjam, Nilgiri, Cuddapah and Kurnool 
forests were alone under the Forest Department, the rest 
having been managed by the Jungle Conservancy Fund now 
abolisned. 

Tho area of reserved forests constituted under the old system 
was 812 square miles on 1st April, 1883, but this is by no means 
a correct estimate, for several large tracts are omitted. No 
reserved forests have yet been finally formed under the new 
Act. 

The revenue and expenditure of tho last two years have 
been — 
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Years. 

Revenae. 

Expenditure. 

Surplus. 

1882- 63, «.. 

1883- 84, ••• 

• •• 

Re. I 

8,89,112 
4,13,833 

Hs. 

2;5l,823 

8,02,452 

Bs. 

1,87,789 

1,10,881 

Average, 

... 

4,01,222 

2,76,887 

1,24,885 


The chief districts in which revenue is realized are Cnddapah, 
Kistna, Nellore, Knrnool, Nilgiris and Ganjam. The sales of 
sil timber in Ganjam, of red sanders and railway fuel in Cud- 
dapah, of fuel in Nellore, of sandalwood and teak in the Nilgiris, 
largely help to make this up, while under recent rules the 
general receipts may by expected slowly to improve. 

J. S. Gamble. 

WATTLE CULTIVATION AS AN INDUSTRY.* 

By Acacia, 

It is no exaggeration to say that the various kinds of acania 
usually spoken of under the general term of wattles form one 
of tho most valuable of the natural products of Australian soil. 
The bark of these trees has for years occupied an important 
position in the tanning industry, and it may safely be said that 
the (estimation in which it is held is on the increase rather than 
declining. Side by side wdth this fact is the important and 
somewhat distressing circumstance that the yield of bark ap- 
pears not only to be on the decrease in quantity but also in 
quality. The reason of this falling-off is not far to seek. In 
the early days of wattle-stripjiing tho procuration of sufficient 
bark to meet all requirements was accomplished with compara- 
tive ease, inasmuch as wattles were to be found growing here, 
there, and everywhere. So widespread was the natural habitat^ 
of the various sorts of acacias in South Australia that, within 
the settled districts at all events, it is more difficult to define 
localities where it did not and would not grow, than to name 
localities where it would and did thrive. A very large propor- 
tion of the unalienated lands was more or less covered with 
wattles, and so great was the area, that strippers could find a 
great deal more bark than they had time to strip. Gradually, 
however, as these lands were parted with by the Crown, the 
natural growth was burnt off to make way for sheep or wheat, 
until, as is now the case, wattles are considerably reduced 


From tho « South Auatralian Register,” May 15th, 1884. 
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ntimericalljr, and are only to be found in certain portions of the 
original area. As a result of this reduction the price of bark 
went up to a high figure, and the occupation of stripping and 
selling bark has now become such a profitable one, that strippers 
pursue their avocation without the smallest discrimination what- 
ever, utterly regardless of the state of the bark when gathered, 
and quite oblivious to the future supply. Every available 
wattle-tree within easy distance of a commercial centre is denud- 
ed of its bark, and by this wholesale destruction thousands of 
young trees of perhaps not more than three or four years’ 
growth are cut off before their prime. Such sinful waste can- 
not be too severely condemned. The bark from these young 
trees is much inferior in quality to those of mature growth, 
while the presence of so much juvenile bark in the market, 
mixed as it usually is with that of better quality, must necessari- 
ly tend to lower the value of the whole product in the estima- 
tion of the tanning industry. Moreover, it is in the primary 
stages that the growth of this tree is slowest and the accumula- 
tion of tannin at its minimum. As the tree advances in years 
the proportional growth per annum gradually but surely in- 
creases both in bulk as well as in the production of tannin. 
Such facts as these should not be lost sight of by all who 
are fortunate enough to possess natural wattle plantations, and 
should deter them from permitting any premature stripping on 
their estates. The time has now arrived when the systematic 
preservation and cultivation of wattles as an industry will bo 
attended with most ])rofitab]o results — results which I firmly 
believe will place wattle-growing in the front rank of colonial 
industries from a lucrative point of %dew. 

Of the acacias which produce the wattle or mimosa bark of 
commerce there are two species which stand pre-(‘minont in 
this colony. These are Acacia Pycnantlia and Avacia decurrens. 
The habitat of the former ranges chiefly from the Adelaide hills 
north as far as Boltana. North of Spalding, however, this 
species assumes a somewhat stunted fonn compared with what 
we are accustomed to see in the Adelaide hills. The leaves of 
this variety are also narrower or more lanceolate than those of 
the typical form, and the whole tree is easily recognisable from 
its stem and branches l)eing usually covered with a hoary or 
glaucous substance. North of the position indicated the tree is 
generally confined to the more elevated and hilly portions of 
the Colony. The typical form is to be found all along tho 
Mount Lofty chain of hills and the plains from Encounter Bay 
to north beyond Barossa, while specimens are to be met with on 
Kangaroo Island. The other species named, commonly known 
as the black wattle, is chiefly confined to the south-eastern por- 
tions of the Colony. The broad-leaved wattle seldom attains a 
height of more than 25 feet, with a diameter of 8 inches, 
although in Brown’s Forest Flora ” it is stated that a tree 
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v^as felled at the Semaphore lately, 35 feet in height and 18 
inches in diametet. Acacia decurrens grows to a large tree in 
the South-East, and may there often be met with over 40 feet 
in height and 2 feet in diameter. The average yield of bark of 
the broad-leaf may be put down at about 70 lbs. for full, well- 
grown trees, 7 to 8 years of age ; while it is not an uncommon 
thing to ^et 500 lbs. from the black wattle of a similar age. 
Although the Pycnantha is a smaller tree than the other, and 
is generally less rapid in growth, its bulk is of greater commer- 
cial value, owing to its yielding a larger percentage of tannic acid 
than the black. The Pycruintha on an average yields about 35 
per cent, of tannic acid, sometimes as much as 40 per cent., 
while the Acacia decurrens rarely gives more than 25 per cent. 
The logical inference therefore points towards Accu^ia decurrens 
as the most profitable for; cultivation, as in spite of the lower 
yield of tannic acid per ton this disadvantage is fully met by 
the increased yield per acre. Both trees grow readily in almost 
any soil, although they seem to have a preference for those of 
a sandy nature on surface, supported by a good yellow clay 
subsoil. When grown upon pure sand, the bark is somewhat 
deficient in tannic acid, being at the same time of a thin naiure 
and too full of sap to pay well for stripping. It is worthy of 
note that bark stripped from trees which have been grown upon 
poor stony ground produces the greatest percentage of tannic 
acid. This is a fact of great importance, as fhcrc is an immense 
area of country in this colony of this nature that has hitherto 
boon classified as unproductive land, but which might with great 
profit be utilized in the production of these trees. 

Both sjiecics attain their prime condition betwt*en the ages of 
six and ten years, according to locality and quality of soil. 
AVbon they are grown on the sandy soil, /.e., with clay bottom, 
they conic in for stripping about the sixth year, while on the 
stony ground it may safely be asserted that the trees would not 
mature and pay — pay ” meaning the fullest return obtainaLIo 
from the tree — to strip before the (dghtli year. Attention may 
have been called to the immense amount of pig-face country 
along our southern coast-line on the one hand, and the numbers 
of rocky patches scattered over the inland country, both of 
which are suitable for profitable wattle growing. Touching the 
methods of cultivation, sandy soil being of a loose nature, the 
crop should be put in with the })lough by ploughing strips 
18 inches broad and 4 feet apart to a depth of about 4 inches. 
The seed should then be dropped in about 3 feet apart along 
the rows. For the first two years after the crop has been 
sown the ground betwixt the rows should be regularly ploughed 
or scarified, for the more the land is stirred the more mois- 
ture will find its way to the root&, ensuring quicker growth, 
while ploughing will at all times prove a very valuable ally 
against firo. The latter item is worthy of note, for I believe 
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I am correct in saying, that the various insurance offices do not 
accept wattle risks mthough far safer than the wheat crops so 
readily accepted. By adopting this method of cultivation, it is 
calculated that at least two years will be saved in the maturing 
of the plants than if left to Dame Nature. About the second 
year pruning must be taken in hand. The rows should be 
taken in hand systematically, and all large lateral branches 
which may appear to be interfering with the upward growth of 
the plant should come off. This operation should be repeated 
during the third year, after which the trees, partly from the 
effect of this operation and partly by their proximity to one 
another, will attain that straight upward tendency of growth 
which must necessarily bo regarded as one of the principal 
features of a successful wattle plantation, because it is only 
from straight trees that the bark can be removed with facility, 
and as a natural consequence the price payable for stripping 
reduced to its lowest ebb. It may be here noted that the bark 
which produces the greatest percentage of tannic acid is that 
which grows on the stem of the tree, and therefore the system 
of cultivation should be directed to produce as large a bulk of 
stem as possible, with the least amount of lateral growth in the 
shape of branches as is consistent with the proper ncalth of the 
trees. This can only be obtained by thick planting in the first 
instance, and early pruning as above indicated in the second 

E lace. From careful experiments made it has been ascertained 
eyond doubt that at least 25 per cent, more of tannic acid can 
be procured from a well-pruned tree than from one left to its 
own devices, involving that branchy growth which is one of the 
principal characteristics of the tree. 

In the method of jdanting indicated above, planting at a 
distance of 4 feet apart has been advocated, but I must here 
state that many authorities, among whom I may mention the 
Conservator of Forests, advocate planting at a distance of 8 feet 
apart in the first instance, and filling up between these rows 
at the end of the third year. Of course, as wattle cultivation 
is a thing of the future, experience only can decide on what 
is at present an open question. 

On rocky soil, of course, the same method of cultivation 
cannot be followed that is feasible on that of a sandy nature, and 
it is necessary to substitute the spade for the plough. This is, 
of course, assuming the soil to be of a hard nature. If, how- 
ever, the soil is of a loose nature it will be found sufficient to sow 
the seed broadcast after a heavy fall of rain, and the success 
will be all the more assured if a flock of sheep be run over the 
area four or five times. This plan has been successfully carried 
out by the Forest Department in the South-East at Mount 
Burr. The next item of importance is the preparation of seed. 
When this is intetided to be covered, either in ploughed ground 
or by the spade, the plan of scalding the seed has been found to 



VATTLB CDLTITATIOH AS IK IKDtfBTKT. 


8B7 

answer the purpose admirably. The simplest way of scaldine 
the seed is to pour almost boiling water upon it. The seed 
should then be left to soak for about forty-eight hours, and 
afterwards sweated in a damp hag until quite soft. For broad- 
cast sowing on the surface, however, this does not give good 
results, because the seed being half-germinated a change of the 
-weather to dryness is sure to result in a stoppage in germina- 
tion, and consequently, from want of moisture, causes the young 
shoots to “ damp-off, and the seed decays. In order to obviate 
this, and prepare the seed all ready for germination in such a 
manner that it will be independent of any sort of weather, the 
plan has been adopted of cracking the outer hard covering of 
the seed by the means of slow firing without partial germina- 
tion, so that the seed can be sown upon the ground, and lie 
there without injury until sufficient rain falls to make it ger- 
minate. In this manner the seed can be sown two or three 
months before winter, and thus will be in readiness to benefit 
by the first rains of the season, and consequently the young 

I dants will, before the rainy season is over, liav(i attained such a 
lold upon the ground that their safety is secured during the 
following dry season. An explanation of tlio vsystem adopted 
will be apropos. A high heap of w'ood i« formed and fired ; 
wdit'ii this has smouldered down to a commiui expiring condition 
of red coals and ashes, the seed is thrown into the b(‘ap, and the 
whole stirred up and allowed to remain until the fire goes out. 
The (‘rubers are then raked in a heap, and the ashes and seed 
hagg(*d together ready for sowing broadcast. There is no doubt 
that this system is only following out what we see in nature, as 
all colonists have no doubt noticed that when branches or d(*bris 
of a wattle-tree have been burned numerous young trees spring 
up as a matter of course. Following out this system, it is only 
necessary when indigenous wattle j)lantations are conserved to 
burn up the branches of the trees which liavt^ been stripped in 
ord(^r to secure a luxuriant young crop. This nu'thod lias been 
successfully carried out at the Mount Brown Forest Reserve. 

From recent analyses it appears that alibougli the bark upon 
the trunk of the tree produces the largest percentage of tannic 
acid, that upon the branches and twigs, as well as the leaves 
themselves, and to a certain extent the wood of the tree, contain 
a fair i)ercentage of" tannin. In some cases a greater percent- 
age of tannic acid was obtained from the twigs and branches 
than is procurable from the best English oak hark (which, by 
the way, is very difficult to strip). This fact opens a question. 
Cannot we utilize the tannic acid which, under the present 
system, is allowed to go to waste on the ground i It is well 
known to all colonists that hitherto strippers of this bark seldom 
or never attempt to remove it from the branches, and it has 
been calculated that in consequence of this, of every <Dne which 
has been or is being stripped at least ono-third of its tannic 
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acid has been allowed to go to waste. Looking at this fact then 
and also bearing in mind that however well the trees may be 
cnltivated and pruned under the system recommended, there 
must always be a considerable quantity of branches and leaves, 
it is thougnt that when the wattle is cultivated as a commercial 
crop some means should be adopted whereby the tannic acid in 
this debris could be utilized, and the idea has been broached 
that this might be effected by a boiling-down system.* Huge 
tanks could be constructed, into which every portion of the tree 
could be placed after being chopped up, and the tannic acid 
extracted. The plan seems feasible enough, and if it can be 
profitably carried out as suggested, possibly it could be improved 
on so as to place the tree in whole without any chopping what- 
ever. Enormous saving from its adoption must necessarily 
ensue ; less cost than stripping, in the first place ; considerable 
economy in carting to market ; less bulk for export ; no loss 
from pruning. In addition to these advantages the pap would 
eventually come in either for paper-making or manure. As, 
however, this plan has not yet been adopted, I cannot submit 
figures in a balance-sheet. Before submitting an estimate on 
the probable results of wattle cultivation as an industry, I would 
like to refer to two pamphlets on the subject already in print. 
One of these is termed ‘‘ Wattle Bark, and is substantially 
a report of the Board of Enquiry appointetl in Victoria ; the 
other is termed Wattle Farming,” and is written by J)r. 
Schomburgk, and published by the Chamber of Manufactures. 
The former is devoted almost entirely to the rise and progress 
of the wattle-bark trade of Victoria, and the evidence of some 
two hundred witnesses who were exaniiiicd. Into this I will not 
dip, but an appendix to the work gives a statement showing the 
profit to be derived from the systematic cultivation of wattles 
compiled as a result of the enquiries instituted, whicli deserves 
attention. 1 do not for a moment wish to damp the entliusiasm 
of advocates of wattle cultivation, hut 1 would point out : — 

1. That if the production of wattle-bark varies between two 
given numbers per acre it is safer in estimating to hike the 
lowest and thus bo prepared for casualty. 

2. That although there is every reason to believe that “ cul- 
tivated ” wattles could be stripped for at least half the amount 
paid for stripping those which have beim left to nature, still 
there is reason to doubt whether strippers at the present time 
make really good wages at the work, and the reduction that 
would ensue is, therefore, problematical. 

The Wattle Commission and Dr. Schomburgk show a profit 
of over £2,000 per 100 iicres in a run of eight years, and 
arrive at this highly desirable conclusion by estimating a return 
of 1,213 tons of hark from those 100 acres. On the other hand 

• The gystem adopted in India of boiling down pieces of A, Catechu for Kotcb 
might ix>syibly bo adopted. — [£d.] 
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stripping is estimated at 15a. per ton as against 30«. now actual- 
ly paid in this Colony, while cartage is put down at 10a. per 
ton, which, at the present price of wages, I consider, with all 
due deference, to be at least 30 per cent, below the probable 
expenditure. 

As selectors in this Colony are permitted to take up 1^000 
acres, I have chosen that area for my calculations, and this, 
according to the Wattle Commission, would yield over 12,000 
tons, whereas I put it down at 5,000 so as to be on the safe side. 
With regard to pruning, the Commission estimate 10a. per acre 
as against ray 4a., and this is the only item in which my figures 
como under those of the Commission and Dr. Sohomburgk, J 
am of opinion that the item might be left out entirely, as the 
Manager would almost as a matter of course take this into his 
own hands, and his salary is scheduled. Attention is called to 
the following facts : — 

1. The bark from the broad-leaved wattle is the best in the 
world ; that from the black wattle the second best. 

2. The price of bark is rising, and good material is so scarce 
that a quantity of inferior bark is used by European tanners 
out of sheer necessity. 

3. Land that will grow wattles successfully is not at present 
looked upon as worth £4 per acre, the amount set down in the 
following estimate : — 

Estimate of expenditure on a Wattle plantation of 1,000 acres 
valued at £ 4,000 for six years. 


Interest on freehold, + compound thereon, . . •• 

PlouRhinji and sowing, nt iOi. per acre, -+• interest, •• 

Pruning second and third years, at As, per acre, for the 

two years, + interest, .. 

Scarifying twice, + interest, say, •• .. •• 

U iiforesocn cx pensos, say, . . 

Cartage to market and stripping, at £1 and £l 10s. res- 
pectively, .. ,, .. 

Supervision, .. 

Balance of profit over and above good commercial return 
for capital throughout, • • • • 


2,160 

835 

291 

500 

100 

12,500 

800 

7,704 


Total, 


.. 26,000 


Receipts, 

Sale of 6,000 tons bark, at £5, • ' 25,000 

It will ho seen that no credit has been taken for the giim 
procurable from the plantation, nor for seed. Again, the 
of hark has been set down at £5, while it is being sold for 
considerably over £7 at the present time, and in six years time 
must fetch more. There were sales in London of chopped bark 
at £17 p( 3 r ^on recently. Some believers in wattle-growing 
advocate sheep being run over the plantations after the first two 
years, but there are two objections to this, viz,^ if the ground be 
thoroughly planted there will he very little grass, and that of an 
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inferior character ; and secondly, this plan would interfere with 
the natural regeneration, inTolving re-sowing and consequent 
delay. If the plantation be devoted to wattles, and wattles only, 
a crop may be relied on every third year after the first six. 
Yet another point to bo remembered. The galls growing on 
the trees are of considerable value, and could be most profit- 
ably utilized on large plantations. 

iTote . — Tlio above article has been road by me, and I can 
confidently endorse the general remarks, while I consider that 
the probable profits shown in the balance-sheet are in no way 
over-estimated. — J. E. Buown, Conservator of Forests. 


REPORT ON BEES. 

By a Chittagong Forester. 

Thebe are six races of bees found in the forests bordering of 
the river Eadgong. When the time of spring came and the 
flowers are ubundently open in the trees and plants of various 
kind of the forests, they are taught by nature to make a tem- 
poral havitation or hive for multiplying their races. Among 
those six races, three are larger in figure [) 0 ssessed of long 
sting, six legs, two whiskers, two wings, and of four or five 
trunks in the mouth, and by which tliey can collect the particles 
from the open flowers. Their races can bo easily distinguished 
by their colours ; some are black, some red, others purple. But 
lower part of the body of each race seems something yellow- 
ish. The black and jmrple coloured races are seemed to be 
milder than that of red, whom in these villages designate a 
fiery race, observing their fury to those who came to plunder 
their stores. 

Being curious to look out the hive, I had, on a day, tliroiigh 
the melody of wild birds and the continual singing of wdld 
creeping shells, taken a hapj)y tour to the forests, not far from 
my station, witli some prudent villager, whose end w^as so as 
mine, and saw one in the branch of a large tree, situated on the 
bank of a small lake hanging like a largo triangular figure bend- 
ing its head towards the ground. The bees wore crowded over 
the surface of the hive, and appeared from a distant as thousand 
eyes were open to gaze and watch over the robbers of their 
stores. They wore very hurry on their works — some going 
to and others coming from the lake ; and some went very di *- 
tant region. At these signs, my coin])anion8 showed me tv’q 
augmented parts of the hive, which they called shoulders ; and 
informed me, that honey was riped there. I inquired them how 
could they know that ? They answered me — that the labcurs 
of the bees for collecting flowery particles have been now over ; 

* ^nt in reply to certain enquiries circulated by Mr, Dooglas, author of s 
treatise on Indian bees.— [Ed.1 
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and that for watery and excremental are now going on. Because 
the honey is a fluid, made with those three substances par- 
ticles of flowers, water, and excrement of men and cattle) by 
the wonderful chymical works of nature.” I was surprised at 
this intelligence, thinking that the thing so belong to the taste 
of human being and of our dieties are originally a part of sc 
abominated a thing as excrement. I thought it possible re^yil- 
lecting the case of sulphur and quick-silver being cohered make 
up diSerent thing quite different in properties of their origins. 

Having sunk into deep thought, 1 walked few steps ; and 
found in a place two other hives, plundered by wild bears ; and 
the poor bees were collected in masses in several branches of the 
trees, as they were very sorry for their youngs as for their stores. 

For fear to be robbed by an wild btiar, I ()rd<jrcd my compa- 
nions to cut the shoulders or honey parts from the hive, which 
we have seen before and which was still unspoiled ; and then 
returned to my station. At that very night, my companions 
brought before mo the whole hive. 1 inquired them — “ why 
they have done so”? They told mo, that they destroyed the 
youngs by cutting their hive and also l)iiriied lialf the bees 
only for revenging them, who annoyed tliefo iniieh by llieir 
stings, and failed tlicir all exertion to (lri\e them from it, 1 
was very sorry, observing such a cruelty done by compani- 
ons, saying that the bees, being the re^i(lent of the forests are 
sii})jccts to our Forest Department ; and tliai inatUu* will be re- 
ported to prosecute a oriiniiial suit against them, according to 
the section 425 of the Indian IViial (lod(‘ for eiKjiiiriiig the 
sources of common interest. They tri(‘(l to o^ercouK', me by 
their reasons, reiiion>tr*‘ituig that many thousand sou^’ces ol 
common interest are daily entered in tlie bellies of Jiiniias and 
other Miigh people. Why then I not reported against them ? 

1 answ('reil them, that 1 did not find a ])rove of tlicir doing so. 
Now they were very hurry to satisfy me by their solicitation 
and promised me that they will neither burn tljo bees nor cut 
their whole hive any more. 

Then I began to examine the hive ; and was surprised wdth 
sentiment and regularities which the* e wonderful insects have 
displayed in it, surpassing all the art of the human artisan. It 
has two sides or surfaces ; each consisting of iiinnmerable cells, 
having a bottom, a plat of wax like thin ])aper wliicli has been 
spread in the middle from up to end as a foundation of its con- 
struction. Each cells coiiUiin six equal sides, made of some 
substance in similar manner, and covered with the plat of 
which coloured wax, wherein the poor posterities of the bees 
have been laid ; some like eggs, some moving worms, and others 
with all the limbers similar to their ancestors. 

In the Ggure No. 1, 1 wish to represent a resemblance of bee- 
hive, that I have seen before when it was hanging on a tree. 

The youngs aro living at the part A, in the wombs of numor- 
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OU8 cells in aforesaid manner ; the honey at B in the combs 
covered with waxen plat and sealed thereon as men do on their 
covers ; and the flowery particles at 0, in the open cells, which 
are called “ F661 Sird (i.e., abodes of the flowery atoms) which 
will bo shut up afterwards and bo added with B or honey part, 
when they turned into fluid. 

I have a got a very curious intelligence from a villager, whose 
business was at leasure to search bee-hive, that by sweet scents 
of the honey and flowery ]>artioles animate the eggs and nurse 
them, till they are by nature transformed into worms and worms 
into bees, fiut I think, the eggs are endowed with all things 
by which they can themselves be animated, nursed and fraimed 
into worms and worms into bees, and then liibing all the organs 
necessary to support their lives, they issue from the cells, and 
begin to drink lioney. 

I was moreover told, that when the present generation of 
youngs relcasis the cells, the eggs for another will be laid therein ; 
and those will be also succeeded by third generation. At last, 
the whole hive will be filled with honey. Then having sufficient 
strength by eating all the stores, they fly with their parent, 
leaving the vacant hive* hanging on tlie tree. 

The hives which have one shoulder are found generally in 
every wlie re ; but those which have two are very rare. 

Sometimes, it occurs, tliat many hives are made in the trees 
nearer to each other. Tlie men, who s(‘arch honey, sacrifice a 
cow or a goat unrler those trees in name of tlieir y1 //«/«, bogging 
His grace as to enelo'^e the fury of the insects. They are called 
Hazarif-Bussu or the collection of many hives. 

After producing tlieir youngs, th(‘ bees do not live in fixed 
place. They go evcrvwlicrc, they sec their snlisistances. Some- 
time, they live in a ])lace for fortnight togetlier, and at all time, 
it apjiears as a hive is made. Some years ago, iny uncle once told 
me, that he saw a very big hive in our ^ill^lge. As I was a very 
curious hoy and fond of snch an enterprise as to break l)C(»-hi\c 
went with him. When my uncle evaj)orat(‘d a grass candle be- 
low it, all the bees hummingly fled away, leaving nothing else in 
the tree. Then my uncle told me with a joke, ‘‘ that you are a 
very unfortunate hoy ; and finding you very eager to lick up 
honey, the hive is turned into vacuani. From that time I call 
that kind of hive is a “cheating hive ” or “ resting bees.” 

To cut honey. jiart from the hives is a w'ork, by which men take 
voluntarily lives in a point of destruction. Sometimes, they are 
obliged to ascend upon a very high tree. If the bees be a milder . 
race, they fly on ; when get a scent of steams, evaporated by cut- 
ters ])elow the hives ; and if a fiery race, it is very seldom to 
(l('sc(*nd without liaving some of their stings. Three years ago 
thr<'(* villagers of Endgliur were killed by the stings of those 
furious insects— two falling from the trees, and other after three 
day-* of unremitted fever. 
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Now I wish to narrate another three races, which are com- 
monly called flies ; because they have no stings ; and their sizes" 
their manners, and their construction of hives are diHeront from 
those of bees. One larger race, at spring time, makes a small 
temporal hive on the bough of a tree ; the resemblance of wliicV 
I am desplaying in the figure No. 2. 

The cells at the part A are filled with the youngs ; those ^ T) 
the honey ; those at C, the flowery particles, according to tlio 
manner I mentioned before in the narration of hoes. At this 
kind of a hive, the honey is found not more than one seer, when 
that at bees, sometimes it measured 15 or 20 seers. 

One day, some boys whispered to my ears, that they saw a 
flying hive in the woods ; and at that very moment, I went with 
them to look it out. But the naughty boys, neglecting that 1 
denied them not to exite their rages, cut the hough on which it 
w%as built, and then they all fled away. Having a falty consti- 
tution, without sufficient strength to carry it swiftly as the boys, 
I could not fly with them. 

The wicked flies, finding no other at present, and anticij)ating 
iliat I was cause and abettor of their harm, fell on m(‘, pulled my 
hairs and skins, and annoyed me so much tha' at last, finding no 
otlu'r means, I jumped into the river ; and a el I saw, they were 
humming ov(T itiy head. Fortunately ilu y had no sting and 
tlieii I was secur(*(l. AfU‘r a few moment, I saw. that said hoys 
were coming with a shoulder or honey part. I called them ; 
and look iny just share pinching it btd'ore me. It was very 
den^e, but not so wdiite as honey, found in the bcH^-hives. Its 
color appeared something yellowish. 

Among two otlier race's, the bigger one constructs a snbtera- 
neons liive round as uneven ]K)roiis hall, dividcMl into several 
eorners, where their youngs are lining. In the hole, where the 
hive is made, tli(*y also make 11 or 15 w^axen halK, called nngs, 
in vvhieli their lioney is stored. By ])incliing tliose hails, the 
honey is found not more than two seei-N. They make a convex 
passage plastered wdtli wax, b}’ which tliey can enter to and re- 
turn from their hive, I liavo not v'-cen their hiAC, so 1 ^‘annot 
describe more than tliese. 

Another race is very small in their sizt's. They make a hive 
(I was told) in aforesaid manner ; and only ditterence is that, it 
is made in the hole of a tr<‘e. In the Fynngs of this race, the 
honey is found not more tliaii one seer. Tt is very dense, but 
not so good to taste as that found in the bec-hive. 

The abodes of above two races, wTio make Fynugs in tlie holes 
(I was told) are not temporal. They live in a place for three or 
four years together ; although it appears, they make honey and 
produce their youngs at spring time. 

Now I proceed to answer ])lainly all the questions, requested 
by Mr. Doglace in the following clauses : — 

Answer , — From the forests of Eadgong the honey is. not 
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collected equally in every years. In some years it is supposed 
nearly 30 maunds, and in other, not more than 10 or 20 maunds. 
I was told that, if the bees are not injured by Jumias and Hughs, 
it may be exported nearly 50 or 60 maunds in a year. It .is 
not come by the way to river, and carried by shoulder to the 
market of Ead^ng and sold there, by the villagers of Eadghur, 
Eadgong and Bhoinaria Ghonah, who, I thiiik, by this liquid 
may earn 400 or 500 Rupees yearly. A few seers are remain- 
ing here for the use of the inhabitants, and other is exported to 
several villages in this District. 

2nd Anmer — No. 

I called some villagers and requested them whether the bees 
may be collected to put them into tamed state or not. They 
were surprised at this question, and answered me, that it is 
quite impossible. Because, the Allah hast given them a vast 
region of forests to live in, and to rove from flowers to flowers. 
How can they be collected to tame them in a habitation of men ? 
I remonstrated at this question, stating that the elephant is a 
beast wdth habit of living almost in a wdld state. How he is 
brought from the forests and obeys the orders of human being ? 
At this question they were quite unanswered. But I think, 
it is not an easiest thing, by enclosing their roving cliaracter, 
to pnactiso tliein to obey oiir commands. Because, they are 
so little animals and posses>ed of so little senses that they are 
remained up to this day, quite out of oiir jurisdiction. If we 
apply any corporal [mnisliiiient to them as wo do to rovoltous 
beasts and birds to obey us, then, tiny will surely die ; or will 
be out of detaingiiig themselves their lives. If there is a man 
to plant a vast grove, wdiero the flowers are open twedvo months 
together, th(*ii he, spr(‘ading an iron net over it, may ])ut some 
hundred of bees into confimnnent. But 1 cannot absure, at this 
circumstance, whether the hives they make or not ; and if make 
and produce their youngs th(*y will l)e maintained butlieiently 
or not without enlargiuiicnt of the grove. 

3rd Amwer , — If it be possible to tame ]>ees, then, I think, by 
former three races, which 1 have d(‘scribed in my above narra- 
tions, the men must earn more homy than that of other three 
races. 

By my above narration, I hope, Mr. Doglacc^ wdll he pleased 
to compare the bees, found in our country with those in Euro {)0 
or in the frigid zone. I can not compare them, because 1 am 
quite unknown of the races, found in those cold countries. 


THE BRANDIS TESTIMONIAL. 

The following l(ittcr received by the Editor from Mr. Brandis, m 
reply to an enquiry whether ho would accept tho proposals of a 
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Brandis Scholarship and medallion of himself at the Forest School 
Dehra Diin, as well as a medallion for himself, os mementos of his 
services to our Department, is of general interest to all our readers 
and we publish it without apology : — * 

Your letter of 30th ultimo arrived yesterday and gave mo 
unoxi)Ccted and very groat jdeasure. 

The plan of founding a scholarship at the Dohra Diin Forest 
School is quite in acccordanco with my ideas and wishes. 
There is no institution which equals the Central Forest School 
in importance for the healthy growth of Indian Forestry, and 
any measure which may tend to increase the efficiency of the 
school will be exceedingly satisfactory to iny feelings. I shall 
bo glad to hear particulars regarding the scheme when it has 
been matured, and will only add, that if the scholarsliip can be 
used to encourage proficiency in the practice and theory of 
sylviculture, this will be in accordance with my ideas. 

My state is still unchanged, but I think that I may now 
entertain the hope of being myself again once more. In some 
respects, the rest from fever and offida) la])ors socnis to liave 
done me good, and I hope shortly to send yon a photograpli less 
like jungle fever than that which is familiar to you in India. 

The plan of a marble medallion at iho Library of the Forest 
School is also very pleasing to me, and when the time comes, 

I trust I shall be able to sit for the sculptor. 

Should 1 recover completely, my first duty will bo to deliver 
a lecture at the Society of Arts, and a series of lectures at 
Oxford on Forestry, both old standing promises, the fulfilment of 
which has been delayed by the unsatisfactory state of my health. 

My wish would have been, to deliver these lectures at Dehra 
Dun instead of in England. To mo the idea of young men 
from all parts of the Indian Empire coming together to learn 
that profession which will, if things go well, do wonders 
for the prosperity of India, is most delightful, and the dreuni 
of seeing the work once more in a high state of efficiency is, 
I think, excusable. Nevertheless it is a droain which cannot be 
fulfilled. ^ ■ 

I have reason to believe that Lord Dufferin appreciates the 
paramount importance of forestry for India. 

Everywhere, in England as well as in India, I perceive signs 
that the old opposition against scientific forestry is giving "way. 
On many occasions during my Indian career, I expected thit 
the progress of forestry would either be throttled by its enemies, 
or that it would be led into a mistaken direction by friends who 
had framed some fanciful schemes of their own ; in my time 
I never was able to go straight ahead, and the leading thougM 
Was not to attain what was best, but to be satisfied with such 
P’^^ress as was possible. . , 

The professional training of forest students in Europe, the 
system of fire-protection, the scientific organization of the supe- 
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rior and subordinate staff, the proper control of forest accounts, 
the formation of reserved forests in many provinces, the estab- 
lishment of the Dehra Diin Forest School, were the outcome of 
interminable struggles, and could only be accomplished slowly, 
one after the other, by watching favorable opportunities, and 
by rigidly maintaining tlio condition that these new measures 
should involve no material addition to the outlay. The estab- 
lishment of the Forest School could only be purchased by abol- 
ishing for a time the Deputy Conservatorships on 900 Rupees, 
and similar makeshifts had to be made in other directions. 
The result has been that my share in the growth of forestry in 
India has often of necessity appeared, to those not initiated, in 
an unfavorable light. My policy must often have appeared to 
my friends weak and inexplicable, while I was driven from the 
straight course of progress by opposition on all sides. 

All this has changed now, the great work which forestry is 
destined to accomplLsh for the people of India, is now every- 
where acknowledged, the revenue is increasing steadily, and 
straight progress is the order of the day. 

It gives me particular pleasure that my old friends in India 
think well of the work 1 have been permitted to accomj>lish, 
and I shall fool obliged if you will convey tlio expression of my 
kindest regards and best wishes to all those who have so kindly 
remernbored me on the present occasion. 

I am probably more keenly alive than any of my friends, to 
the many imperfections of the work which I have beem permit- 
ted to build up. Under the i)ressure of unfavorable circum- 
stances, numerous mistakes have been made, which I see and 
regret. 

Bonn ; \ D. Brandis. 

30th October j 1884. ) 


RIPENING OF DEODAR SEED. 

In the Number for January 1882, Mr. Smythies first call- 
ed attention to the error made at page 517 of Mr. Brandis’ 
Forest Flora, and in April of the same year, Messrs. Moir and 
Wilmot also wrote on the same subject. Mr. Brandis, however, 
in the July Number for 1882, was not at all inclined to agree to 
the correction in toto, as he felt sure that ho had seen hdf-ma- 
tnre cones on the tree in autumn together with ripe cones ; all he 
seemed disposed to admit was that, in the Jaunsar and Bhagi- 
rathi Forests, the cones as a rule require one year only to 
ripen.” The question has now been entirely solved, several offi- 
cers in the Punjab having made observations dating from the 1st 
August of the present year ; and the following are the results 
of the enquiry. Cones were first found on the 27th August, 
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and might possibly have been then a week or so old, since then 
1 have collected them from the same trees about once a week^ 
and will later on send a series to the Delu*a*Dun Forest School! 
It is of course easy to be wise after the event, but it is amusing 
to read how mistaken the first ideas were about the con«^ 
Thus, Mr. Smythies says : ‘‘ recently fertilized female rones 
began to be visible ” early in November, and that the\ had not 
been visible up to that time during the whole year “ because as 
I take it, they were non-existent and again : “ there was 
nothing whatever in the way of seed, or cones, visible pn the 
trees, until the pollen shower of October, which was followed bv 
the small female catkins which gradually increased in size, &c. 
from which it might appear that the pollen shower had produced 
the catkins. There is no doubt the cones were there, but had been 
overlooked, and that they were then about | of an inch long. 
Again, Mr. Moir speaks of the statement made by the villagers 
that the cones were the result of the abundant flowering which 
took place during the previous October. Mr. \V ilmot is also very 
po‘^itive as to there being no cones of any kind on the trees in 
October 1880.” On one point all are agreed ; that only twelve 
months are required to ripen the seed. Tiiia nearly correct, but 
not quite ; the fact being, as I can pro^o by a**tual cones collected 
as 1 have stated, that the cones are perhaps t^\o inonlhs old at tho 
time of the pollen shower in October. The scales are ilu^n all ide 
open, and tho ovules can be easily seen with the naked eye, wliiht 
in a w^ek, the scales have completely closed up, having received 
tho pollen, and the cones then go on growing until the next Oc- 
tober, when the seed is ripe. Thus it will be ‘^een that, probably 
I’oiirteeii months, not more, perbaj)*? a little less, elapse from the 
birth ’’ of the cones to the ripening of the seed. I intend 
collecting the cones tliroughout the winter to make certain, but 
personally I have not the smallest doubt of the fact. Among 
those of us who were on the look out, some amusing theories 
were started ; one was of opinion that the female flower was very 
small before it received the pollen, or was very much like the 
male flower. Now, as 1 have said, it is ^ of an inch long when it 
receives the pollen, and is not an atom like the male flower I 
Another friend thought that it was perhaps microscopically small 
at the time of the pollen shower, and the first he had seen of tho 
female flower was a developed cone about an inch in height at 
the beginning of May, as it were the fairy growth of a night 1 
Generally, the villagers in (>hamba will not believe that the fe- 
male flowers are cones, and laugh w hen told that they will grow 
Into large ones ; they say that they turn into male flowers ; but in 
one part Maila, I found some villagers, who correctly stated 
that they were seed cones. I have observed that both old and 
cones are found on the same tree ; but never, so far as I 
oould see, were there male flowers and new cones on one tree. I 
be wrong, but so sure am I of this, that when looking for new 
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cones, I simply observe whether the tree has male flowei's on it 
or not, if it has, then I pass on to a tree which has old cones, and 
sure enough 1 find the new ones there too. 

J. 0. MoDonell. 


THE MELGHAT, BERAR. 

During a trip I made the other day into the Bairagarh and 
Gngumdl Reserves of the Melghdt forests, in Berar, I was struck 
by the peculiar appearance of the teak trees ; they all appeared 
to be dry and dead. On a closer inspection, I discovered that 
this was due to the fact that the leaves had been destroyed bjr 
some insect. On plucking and examining a leaf, I foilnd it 
covered with a large nuinber of small green caterpillars, who 
wore eating away the whole of the cellular portions of the leaf, 
leaving nothing hut the dried net-^ork skeleton of the veins. When 
walking through the forest subsequently, 1 observed that when 
the caterpillars had devoured all the edible parts of the leaves, 
and there was nothing left for them to eat, they let themselves 
down to the ground by means of a delicate silk fibre. My trip 
being a short one, I was unable to discover what their next step 
was ; but it is very probable that they bury themselves in the 
ground, whence they issue again as moths during the following 
rains. At present, hundreds of these caterpillars may be seen 
suspended in the air on tlieir way down to the ground, and 
their thin, almost invisible, silk fibres, hanging in every direction 
as they are blown about by the wind, catch one across the face 
and hands, and render a walk through the forest an exceedingly 
disagreeable undertaking. In every direction, as far as the eye 
can reach, the teak trees may be picked out and recognized by 
their dried-up ap])earance, and I may safely say, witliout any 
fear of exaggerating, that in the whole of the Bairagarh and 
Gugumal Reserves there is not a single leak tree that has escaj)ed. 
Of all the trees I examined, a rm/ few had perhaps one or two 
leaves with a little green about them ; more than ninet 3 '-fivo 

£ er cent, of the heaves were simply skeletons. The destruction 
as been wholesale and perfect. 

Under these circumstances, is the growth of the teak in these 
forests at a standstill, and can there be any reproduction ? 
Some of the trees are certainly in flower, but can the flowers 
come to anything, without any leaves to perform the necessary 
functions ? I bmieve this is the first year in which this destruc- 
tion has been so complete, for when i first visited the forests in 
February or March this year, I found last year’s dead leaves 
on the ground, and I think most of them were entire. Tho 
forests, I am told, have not been burnt for about 12 years, and 
there can be Jittle doubt that during this time the caterpillars 
have increased and multiplied until they have arrived at tho 
present overwhelming nuinber. 
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There are a few, teak trees outside the reserves, on the “.south- 
ern slope of the Ohikalda plateau. Many of these trees I see are 
fresh-looking and green, free from caterpillars. I send you by 
post specimens of the leaves and the caterpillars. ^ 

E. L. 


THE CEYLON FORESTS. 

Wb are ^lad to learn from the following passage in the address 
delivered by the Governor, Sir Arthur Gordon, in opening the 
Ceylon Legislative Council, on 15th October, that some actmn is 
at last to be taken on the suggestions made by Mr. Vincent. 

“ An Ordinance for the better znanagement of the Crown Forests 
in in course of preparation, framed in general accordance with the re- 
commendations contained in Mr. Vincent's report. Much reference 
and consultation with local authorities is requisite before the draft can 
be submitted to you, but 1 hope it may not be so long delayed as to 
render its consideration by you impossible during the present session.” 

The Indian Penal Code lias recently been adopted in Ceylon, 
and we trust that the Forest Ordinance may be also drafted, as 
originally recommended, on the lines of the Bnnnab Forest Act, 
instead of in the obscure style of old Cej Ion Colonial Ordinances, 
relics of the Roman Dutch Law era. 


MONUMENT TO GUSTAV HEYER. 

An invitation to contribute for the eroction^f a monument over 
the grave of Gustav Heyer has been published in the leading 
(German Forestry Periodicals. This invitation is signed by Dr. 
Ecerinayor at Munich, Dr. Judeich at Tharand, and others whose 
names are well known in India. In October, 1883, the “ For- 
ester ” published a brief account of what Heyer had done for the 
science of forestry, and there are at least a few officers in India, 
who have had the great advantage of studying under him. 
Apart from this, I may perhaps he permitted to say, that For- 
estry is an universal science, and that Forestry in India would 
have no existence, were it not for the teachings of Heyer and 
other eminent Foresters in Germany and France. The Editor 
of the “ Indian Forester ” will, I feel sure, undertake to forward 
Jiny subscriptions that may be collected in India.* 

Bonn : 1 D. Bbandis. 

October, 1884. J 


* We shall bo glad to forwftrd any subscriptions for the nbovc object i£ sort to the 
Manager, Delhi and London Bank, Mussoorio.— [i’-D-] 
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SILOS IN MYSORE, 

The following is a report of two experiments made with silos 
at the Mysore Government Stud Farm at Kunif^al, one being 
an underground silo, and the other a pile of freslily cut forage 
under an open sided shed weighted with stones, in the manner 
described by M. Houles, by whom the method was successfully 
tried in France. 

The underground silo was excavated in dry gravelly soil, with 
no plastering of any kind, but protected from rain liy a light 
thatched roof supported on forked posts. 

The dimensions were — 

Length, ... ... ... 16 feet, 

]3rcA(ith, ••• ... ... 11 ,, 

Depth, ... .. ... 10 „ 

with a gradual slope of 4 inches from top to bottom, the cubic 
capacity being 1,715 cubic feet. 

Work w^as commenced with the silo earlv on tlie morning of 
28tli December last, when the g^a^s in padclock No. 1 w’as mown 
with scythes, and it was cut, carted off and deposited in the 
silo. Before packing the green grasvi, a laj^er of paddy straw 
was placed at the liottoni of the silo to kecf) out the damp, and 
the grass was then laid on it, to a depth of f(‘ct, groat care 
being taken to have the four sides w^ell trampled down by wo- 
men. As it w^as determined to try the effect on different 
descriptions of forage, the followdng layers w^ere successively 
packed and trodden down. Hurriali grass at the bottom, fol- 
lowed by intermediate layers of cliafl’ed oats, sorghum, hurriali 
grass, chaffed sorghum and hurriali with a final layer of chaffed 
sorghum. On this was s])read a layer of jiaddy straw .3 feet 
thi^, and a platform made of the branches of the hoiigay tree 
wa«< laid on the top and weighted w ith large rough rubble stones. 
The work was finislied on the 21tli January, tnree days being 
occupied in weighting, &c. The silo was opened on the morning 
of the Ibth August, seven months having elapsed since it was 
closed, and the mass having sunk 4 feet in the interval. I had no 
apparatus for forcing down a thermometer to a greater depth than 
3 feet below the surface, luit the temperature at that depth was 
S16 degrees, or 14 degrees higlier than that of the air, which was 
degrees, under cover of tlio shed. When opened the top layer 
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of sorghum was a dark brown colour, warm and damp to tbe 
touch, and containing so much moisture, that on pressure a red- 
dish juice exuded at once. The hurriali grass was not so moist 
but was appreciably damp and looked like inferior hay. The 
vinous smell from both was most overpowering, and at the edges 
of the silo the forage was of a different color, and emitted a very 
offensive smell. 

A cubic foot of the ensilage was cut out at 1 p.m., -when h 
weighed 21 lbs., and on being weighed again three hours after- 
wards, it had lost 3 lbs. by evaporation under a strong wind. 

In the course of the afternoon, 56 cubic feet wore cut t/ 7 it 
evenly from top to bottom at one of the corners, the contents 
being so consolidated that it required twe men using a sharp 
spade-shaped steel knife to do it. 

The mass weighed 1,091) lbs., or 22 lbs. per cubic foot, and the 
stones on being weighed were found to he 31,360 lbs. in weight, 
giving a pressure of 178 lbs. per square foot. 

Some of this forage was at once given to the farm cattle, 
whhdi ate it with avidity, and it was with one or two exceptions 
readily eaten by all the horses to which it was offered. On the 
iollowing day the vinous smell had passed off, and was succeeded 
by an offensive odour, which gradually suhsaied when the forage 
was loosely spread out, and when 1 left Kunigal, it was being 
consumed by the farm cattle. 

A cubic foot of the hurriali grass was brought into Bangalore, 
and is now quite dry and inucb like inferior hay, except that it 
retains a rather peculiar smell. 

('attle and horses eat it at once when given to them. 

The pile of forage treated on Monsieur Houles’ system, con- 
sisted of green lucerne and guinea grass, cut on the morning of 
27th January. On that date, a quantity of this was cut and 
packed under an open thatched shed of the same kind ; on the 
28th, more was added, ami on the evening of that day, the 
was covered in and weight.ed with stones. 

The dimensions before weighting were ; — 


Height, 

Length, 

Breadth, 


ft. in. 
5 3 

7 0 
7 6 


hut in the course of a month, the mass had sunk to within half a 
loot from the ground. 

On being opened, it was found that, the top and sides were 
■entirely decomposed and smelt abominably, but by gradually 
cutting away the outside portion, it was ascertained that, a por- 
tion in the centre was very well preserved. .The lucerne was of 
a dark brownish green, moist and warm, without muen smell, 
and readily eaten by the cattle. • i j jo 

On the 16th August, a cubic foot of this ensilage weighed 42 
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lbs., and on the 18th, 40 lbs., showing a loss of 2 lbs. by evapor- 
ation, the pressure having been 105 lbs. per square foot. 

A cubic foot was brought into Bangalore, and when examined 
a week after, the centre of the block was still slightly heated, 
the thermometer showing 83 degrees, against 79 degrees, the 
temperature of the room at the time. 

Those experiments are useful, but in the case of the under- 
ground silo, the work was not carried out exactly in accordance 
with my instructions, and the result did not appear at the time 
as satisfactory as was expected. 

This silo took a much longer time to fill than was anticipated, 
and the stones used for weighting were, through a misapprehen- 
sion of the orders, not covered with earth ; the weight both on 
this silo and on the other was unequally distributed, so that a 
uniform ])ressure was not imposed on the whole mass. 

The filling of the underground silo was in fact accidentally 
carried out somewhat in the manner described in a paper in the 
‘North British Agriculturist,’ by Mr. G. Fry, F.L.S., Chobban, 
headed “ The Production of Sweet Ensilage,” in which case the 
product is said to jiossess all the characteristics of hay, except 
that it is moist instead of dry. 

The cavity from which a portion was taken out was filled with 
earth at once and closed, as it was considered best to reserve the 
remaining portion for a further trial. 

I returned to Kunigal on the 8th instant, accompanied by 
Colonel Magrath, the Commissary General, who was anxious to 
see the silo, which was re-opened on the morning of the 9th in 
our presence, and a large portion cut out for examination. 

It was most satisfactory to find all offensive odour had disap- 
peared. The vinous smell was not nearly as strong. 

A half inch gas pipe was driven down to the centre of the mass, 
and the temperature as shown by a thermometer lowered down 
the pipe, was apparently 29 degrees (/cntigrado, equal to 84*5 
Fahrenheit. It however rose in 10 minutes to 32 degrees Centi- 
grade, equal to 89*5 Fahrenheit, and the actual temperature 
of the fodder when the thermometer was brought into direct 
contact with it, in the centre of the block, was 40 degrees Cen- 
tigrade, equal to 104 degrees Fahrenheit. 

Two cubic feet of the Hurriali grjiss were cut out, and each 
cubic foot weighed separately with the following results : — 

No. 1, at 11-30 AM. weighed ... 22 fts. 

2-30 F.M. „ ... 18 „ 

No. 2, at 11-30 A.M. „ ... 22 „ 

Spread out and dried as hay weighed 13 lbs., having lost 9 lbs. 
by drying. 

The hurriali grass was slightly discolored with white mould at 
the edges, and for about 1 or 2 inches of the surface, otherwise 
it vias moist, sound and sweet, and was eaten greedily by cattle^ 
as well as by the horses. 
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The chaffed sorghum contained more moisture, hut was in ad- 
mirable condition, and was readily eaten by all the animals 
except one or two. In some cases, they left the green grass 
whicn they were eating and took the ensilage in prefereneo. 

Colonel Magralh and myself were entirely satisfied with tl.6 
success of the experiment, which has shown clearly that green 
forage can be stored and preserved with less difficulty and lahoi 
than hay. 

The experiment with the surface silo showed that, green lu- 
cerne and guinea grass were more easily compressed than hur- 
riali, and from the condition of the lucerne in the centre I 
have no doubt that if the forage had been in an underground 
air-tight silo, the whole would have been in excellent condition. 

The pressure; in both of these silos does not, however appear 
to have been nearly as great as is recommended elsewhere, and 
it might apparently be increased with advantage to 300 J})s. per 
square foot, the weight being calculated and arranged previously 
instead of being, as in this case, put on by guess. 

There seems to bo no necessity for cutting up grass, lucerne 
or guinea grass, but the chaffed sorghani was found to bo a very 
convenient form for giving it to the animals as required; quanti- 
ties were at once lifted out and carried a wav in baskets. 

A point on which also I entertain no doubt, is that, in practice 
it will be found better to have a number of silo^^ ,.f a compara- 
tively small size than a few large ones. It is impossible to fill, 
weight and close a large silo without great delay and interrup- 
tion, and the carriage of the grass from a distance adds to the 
trouble and expense. 

The trials to he made in the Ararit Mahal Kawals will, there- 
fore, be with silos of the dimensions recommended by Sir Herbert 
Maepherson, who has very kindly given me much information 
on the subject, and who has shown by his own experiments that, 
the most convenient and easily filled silo contains the grass 
from 2 to 6 acres, cut from the land immediately surrounding 
the silo. 

A. U. Hat, 

Offg, Mily. Secy, to Mysore Govt, 
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CHURCHILL AND SIM’S WOOD CIRCULAR. 

London, September 4th^ 1884. 

East India Teak. — The stock now amounts to 9,300 loads, 
against 4,300 loads at the same period of last year ; the deli- 
veries for the first eight months to loads, against 7,738 

loads, and for August to 697 loads, against 1,162 loads. So far, 
therefore, as su})])ly and demand are concerned , the position is 
very unsatisfactory, hut there is no doubt that the shij)ment3 
■will be largely reduced by the present low values, and that float- 
ing cargoes will only under exceptional circumstances bo ordered 
to this market. 

Staves. — Baltic and Odessa have been moving off better, but 
prices keep about the same. Bosnian are all in second hands. 
No demand for Quebec Pipe and Canada Butts, while the con- 
sumption of United States decreases every year. 

Mahogany. — The past month has been very quiet ; the ar- 
rivals have been light, and very few auction sales have been 
held. The retail trade also appears to he dull, but this is, how- 
ever, partly to he attributed to the holiday season. 

Walnut-Wood. — American Black. — The demand has slightly 
improved, but prices are rather easier : there is considerable 
stock, which is, however, largely composed of small sized and 
poor quality logs. 

Ebony. — Ceylon and Bombay. — For largo-sized, sound wood 
good prices could be made, but small or faulty wood is dull of 
sale. 

£ 8 . £ 8 . 


Oak Staves— 

per mille 

pipe. 



Memel, Crown pipe, 


155 

to 

165 

Brack, 


120 

to 

135 

Danzig, full sized, 


155 

to 

ICO 

No. 1, 


120 

to 

125 

Canadian standard Pipe, 


75 

to 

85 

Puncheon, per 1,2UU pieces, 

20 

to 

23 

Bosnifl, single Barrel, 

... (nominal) 

27 

to 

30 

United States, Pipe, 

... ... 

40 

to 

60 

Hogshead, extra heavy and 

double extra, 

25 

to 

35 

Indian Teak, 

... per load, 

11 10 

to 

16 
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Mahogany — 

St. Domingo Curls, 

Walnut — 

American, 

Italian, 

Black Sea, 
Satinwood — 

East India, 
Rosewood- 
East India, 

Ebony, Ceylon, 
Bombay, 

Boxwood, Turkey, 



d 


d. 

per foot Buperfioial, 

4 

to 


••• 

12 

to 

20 


a. 


8. 

• • • ■ • • 

3 

to 

5 


d. 


d 

per foot superficial, 

4 

to 


£ 



£ 

per ton, ... 6 


to 

8 

... ... 6 


to 

8 

... ... fi 


to 

6 

... ... 9 


to 

14 

(nominal)... 8 


to 

10 

... ... 5 


to 

20 



jy. J^oTES, Queries and ^xtracts. 


THE ASIATIC ELEPHANT IN FREEDOM AND 
CAPTIVITY. 

(^Continued from page 53 ff). 

This quotation from Sir Emerson Tonncnt shows the similarity 
of opinion between the natives of Ceylon and of India. But the 
belief of a universal sepulehre is untenable on many grounds. 
It may be believed that, in annually capturing largo numbers of 
elephants, the hunters of the Dacca establishment penetrate the 
most retired i)arts of the jungles of Assam, iUiittagong, and 
elsewhere ; but though many men have grown grey in the ser- 
vice, I have not met one who has seen a (lead elephant’s remains, 
except at a time when an epidemic disease d('cimated the herds 
in Chittagong, d angle fires seldom ])en('trate the large forests ; 
thus th(‘ir l)oncs cannot 1 m* burned. Monsoon rains do not des- 
troy them for some years, as is ])roved by the bones of elephants 
that have been shot, and which may be seen many years later. 
It may be thought that aged, weak elephants are som(*times 
unable to extricate themselves from morasses or the soft beds of 
rivers where they go to take their last drink, and that their 
remains are swallowed u]) therein. This j)ossibIy may occur 
oeca.-^ionally, but there are many ele])hant jungles where no 
quicksands or bogs exist. In Mysore, for instance, a province 
where wild elephants abound, and which I know intimately, the 
jungle streams are small, and their beds are uniformly rocky. 
If elejdiants died ill these, their l>odies would bo floated down 
through inhabit(*d country where they could not escape observa- 
tion. But this has never, to my knowledge, occurred. It is 
probable that the longevity of elephants may account to a gr(‘at 
extent for their remains rarely being seen. If elephants live for 
200 years, the annual deaths from natural causes would only 
amount to 5 per 1,000. This figure would, no doubt, be exceed- 
ed in reality, as elephants are liable to be killed by each other, 
and to die by various accidents. Though the number that annu- 
ally die is thus, jiroljably, much less than might be supposed, 
the mystery of what becomes of their remains is still entirely 
unexplained. 

Herds of elephants usually consist of from 30 to 50 individuals, 
but much larger numbers, even upwards of 100, are by no 
moans uncommon. A herd is always led by a female, never by 
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a male. In localities where fodder is scarce, a large herd nsoallv 
divides into parties, of from 10 to 20. These remain at some 
little distance from each other, but all take part in any common 
movement, such as a march into another tract of forest. Thetse 
separate parties are family groups, consisting of old elephants 
with their children and grand-children. It thus happens that 
though the gregarious instincts of elephants prompt them to 
form large gatlierings, if circumstances necessitate it, a herd 
breaks up under several leaders. Cases frequently occur when 
they are being hunted ; each party will then take measures for 
its individual safety. It cannot be said that a largo herd has 
any supreme leader. Tuskers never interest themselves in the 
luovtunent of their herds ; they wander much alone, either to 
visit cultivation where the females, encuinhered with young 
ones, hesitate to follow, or from a love of solitude. Single ele- 
pliaiits found wandering in the forests are usually young males, 
animals debarred from much intimate association witli the herds, 
by stronger rivals ; but they usually keep within a miles of 
their companions. Those wandering tuskers ar(‘ only hiding their 
time until they are able to meet all eoniors in a herd. The 
necessity for tho females regulating the movements of a herd is 
evident, as they must accomodate tho length aad time of their 
marches, and the localities in which they rest and feed at differ- 
ent hours, to the reqiiiromonts of their young ones. 

Elephant calves usually stand exactly 3(1 indies at the shoulder, 
when born, and weigh about 200 tbs. They live entirely upon 
milk for five or six months, when they begin to eat teinkT grass. 
Their chief support, however, is still milk lor some months. I 
have known three cases of elephants having two calves at a birth. 
It cannot he said that the fenialo el(q)haiit evinces any special 
attachment to her off’spring, whilst the belief tliat all tho fennilos 
of a herd show affection for each other’s calves is certainly 
erroneous ; were such the case, it would preclude the belief in 
any marked lovo for her own young. During the catching of 
elephants many cases occur in which young ones, after losing 
their mothers by death or separation, are refused assistance by 
tho other females, and are buffeted about as outcasts. h^n a 
calf is born, the mother and the herd usually remain in that 
place for two days. The calf is then capable of marching. 
Even at this tender age, calves are no encuiiihrance to the lierd s 
movement ; tho youngest climb hills, and cross rivers, assisted 
by their dams. In swimming, very young calves are supported 
by their mother’s trunks, and are held in Iront of them. When 
tnoy are a few months old, they scramble on to their mother s 
shoulders, and hold on with their forelegs, or they swim alone. 
Though a few calves are bom at other seasons, the largest 
her make their appearance in September, October, and No- 
vember. 

The elephant is full grown, but is not fully matuie, at about 
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25 years of age. At this period it may. be compared to a human 
being of 18, and it does not attain its full strength and vigour 
before 35 years. Female elephants give birth to their first calf 
at from 13 to 16 years of age, when they are still palpably 
immature themselves. Only the male Indian elephant has tusks ; 
the female is provided with short tushes, or downward prongs, 
in the upper jaw ; they are seldom more than 4 inches in length. 
On the continent of India, ma^/mas, or male elephants without 
tusks, are decidedly rare. The absence of tusks appears to be a 
merely accidental circumstance. But in Ceylon, male elephants 
with tusks are still more uncommon. Sir Samuel Baker says 
that not more than one in 300 is provided with them. It is 
difficult to imagine what can cause the vital difference of tusks 
and no tusks between the elephants of the continent and of 
Ceylon, as they are of the same species, and the climate and 
their food may be said to be identical. Elephants occasionally 
lose one, sometimes both tusks, in accidents in the jungle, and 
some have only one tusk from birth. The latter are known as 
pam^shasy and are reverenced by Hindus if the tusk retained be 
the right hand one. Elephants never shod their tusks. Jordon 
and others, following Mr. Corse, are imdou])tedly in error in 
saying this occurs between the first and second years of the 
young elei)hant’s existence, or at any other time. The skulls of 
fmtal elephants exhibit milk tusks, but these never make their ap- 
pearance ; they are absorbed, and the tusk that cuts the gum is the 
periiianent one. Nor are tusks lost by accident e\er renewed. 

The records of many hundreds of elephants, captured by the 
Dacca establishment, show that there are about 43 male elephants 
to 100 females ; and one viakhna^ or tuskless male, in every 10 
males. 

Elephants are exceedingly inoffensive and retiring in their 
habits. In their wild state they are very timid, and withdraw 
at once from the intrusion of man. They usually drink after 
sunrise and before sunset. They prefer the water of the small 
tributary streams to that of the larger rivers of the jungles they 
are inhabiting ; for what reason 1 have never b(^en able to as- 
certain. Ele])hants seldom bathe after the sun is down, except 
in very warm weather. They swim remarkably well, as is 
proved by the fact that largo numbers are annually sent across 
the tideway of the combined Ganges and Brahmaputra, between 
Dacca and Barrackpore, and they are sometimes six consecu- 
tive hours without touching bottom. I have seen an elr*phant 
swim a river 300 yards wide with his hind logs tied together. 
Elephants are sometimes drowned, apparently by being attacked 
with cramp or by a fit. 

The only pace of the elephant is the walk, capable of being 
increased to a fast shuffle of about fifteen miles an hour, for a. 
very short distance. The elephant can neither trot, canter, or 
gallop, nor can it make the smallest spring either in vertical 
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height or in horizontal distance. A trench « feet wide and 8 
feet deep is quite impassahlo to an elephant. 

It has been satisfactorily settled that there is no such creaturo 
as a really white elephant, the so-called alhinoes of the Kinrrs 
of Burmah and Siam being merely ele])haiits of a .-oinewhut 
dirty cream colour, and in some cases even elephants svith only 
an unusual amount of the flesh-coloured blot chin gs on the face 
ears, and nock, common in some degree to all elephants, i need 
not advert here to Mr. Barnum’s so-called white ele]ihant further 
than to say that he is the commonest of common elej)lmnts, U, 
be seen every day in India, and does not poss(‘ss a sinoh* pecu- 
liarity of any description to justify the statements regarding hi.-, 
colour and special character, which preceded and even followed 
his arrival in England. 

I will now pass to the modes of capturing ami training the 
ol(‘phant. Elephants are not bred in captivity in India, as by 
the time the young ones would be of a useful age, 15 T(‘ar‘;, they 
would have cost more than would suffic(‘ to ca[)ture a numl)er of 
mature wild ones. Elephants are, lu)wcv(‘r, Ijnnl extojisiv(‘Jy in 
a semi-wild state in Burmah and in Siam, where foddeu' is very 
])lentiful. With the exception of such elepliants as (jome from 
Burmah, almost every elephant seen in India has been wild at 
one time. 

The following are the methods of taking wild elejdiants. For 
single ele})hants, pit-falls ; running down itnd noosing from 
traim‘d elephants’ backs ; or tying the animal’s le<»‘s together 
under cover of trained females, usually called decoys. When a 
whole herd is the object of jmrsnit, a salt-lick, or sometimes a 
pool in the jungles, is surrounded by a stockade. M(‘ii are con- 
stantly on the watch, and the gate is clox^d wlnui a li^rd has 
entered. ]5ut the most certain plan is that followed by Govern- 
iiKuit, namely, the surroniiding a herd, wherever found in the 
forest, by a large circle of men, and the building a stockade, 
into which it is driven. This method will bo desciiberl further 
on. With regard to the other plans mentioned, tJie j)it-fail is 
an old native method, and is now prohibited in British territory 
on account of its cruelty. It may be imagined that an immense 
majority of the elephants that fell into [iits from 15 to 18 feet 
deep sustained permanent injury, if they were not killed out- 
right, as often happened. The native hunters seldom took the 
trouble to put boughs into the pits to break the force of an 
ele})haiit’s fall. If an elephant was seen to h(^ injured, it was left 
to die as it fell. I have Known four elephants to fall into the 
sam(^ pit together, one only of which was got out alive. 

The pits were arranged with great ingenuity by the hunters. 
Sometimes an uncovered one would be left in view, in avoiding 
'which an elephant fell into a covered one alongside. Or several 
were dug in close proximity, in which others might be taken 
when fleeing in terror upon the fall of one of their number. 
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Through the carelessness of the hunters, who only risited the 
pits occasionally, elephants were frequently starved to death be- 
fore they wore discovered. 

The plan of enclosing elephants in salt-licks, or places to 
which elephants, in common with all wild elephants, resort at 
certain seasons to oat the earth impregnated with soda,* used 
formerly to bo much in vogue in Assam. It also led to much 
cruelty. Natives could seldom procure a sufficient number of 
tame elephants to deal Avith a largo herd, should one bo enclosed ; 
and in former days, scores of elephants died in enclosures from 
want of food, during the delay that occurred in sending for tame 
elephants. Several of those salt-licks are perfect Golgothas to 
this day. Such reckless waste of elephant life has now, however, 
been put a stop to. 

Running elephants down, and noosing them from the backs of 
tame elephants is very rough and dangerous, but highly excit- 
ing, sport. It is far from an economical method of taking them, 
as the wear and tear of the tamo elephants is very great. It 
is conducted as follows : — Three or four fast tame elephants are 
equipped with a rope each, at one end of which there is a noose, 
the other being secured round their bodies. On some, the noose 
is on the near side, on others, the off. Each elephant has three 
riders — the mahout on its neck to guide it ; the nooser, kneeling 
on a small pad on its back, holding the noose in his hands ; and 
a spare man seated beliind, whose duty it is to hammer it un- 
mercifully with a spiked mallet. This urges an elephant to a 
much greater pace than any use of the driver’s goad, though 
that inducement is by no means omitted. 

Thus equipped, the elephants ap])roach a herd of wild ones. 
Sometimes a musket is fired to terrify them, and the chase com- 
mences through or over everything, the men saving themselves 
from being swept off as best th<»y can. Where the ground is 
favourable, the tame elephants endeavour to range up on oppo- 
site sides of a fleeing wild one, of moderate size and strength, 
when the nooses are cast, and generally encircle its neck. If 
this is effected, the tame elephants are checked ; but the choking 
of the wild one or fatal accidents to the tame ones or their riders 
by being pulled over, or dragged into ravines, or by being 
aUacked by other elephants, are not unusual accompaniments 
to this rough work. 

Hand-noosing is practised only in Ceylon, where several hun- 
ters on foot manage, with wonderful skill and activity, to noose 
the hind legs of an elephant when running away, and to secure 
the trailing ends of th(3 ropes to trees as it passes. 

The largest male elephants cannot be captured by the above 
plans ; and from their habit of frequently absenting themselves 
from their companions, they ure seldom caught with the herd by 
the stockade or kheddah plan. They are the most valuable 
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beasts, and are easily canght in the following manner, or some 
modification of it. Four or five steady females, ridden by tbcir 
mahouts, who partly conceal themselves with a dark-coloured 
blanket as they lie on their elephants’ necks, are taken to the 
jungle where the solitary male is known to be, and are there 
allowed to graze like wild ones, and gradually to approach the 
male, if he does not* take the initiative. Some wild males make 
off at once, probably scenting the riders, but many abandon 
themselves without reserve to the society of the females. These 
keep in constant attendanco on the male, sometimes for two 
days and nights. When the male seems inclined to sleep sound- 
ly, usually soon after sunrise, the females stand close around 
him, and a couple of mahouts on foot tie his hind legs togedher^ 
and hind him to a tree if one be near ; or they withdraw the 
tame elephants, and after the male has tinnl himself out, by 
dragging his legs after him in his flight, he is fastened to some 
tree as he passes it. In a day or two cables are got round his 
nock, and he is marched oft’. 

I may hero say that the term decoy, often used in reference 
to elephants engaged in the capture of others, is eniirely mis- 
leading, as they use no arts to divert the wild one’s attention, as 
has l>een constantly asserted, but act entirely at the command of 
tbcir riders. The statement that one elephant will assist in 
binding another, excej)t in as far as it will hand up the end of a 
roj)(‘, or pull one when ordered to do so, is entirely incorrect. 

The Government kheddah plan is the most certain and econo- 
mical method of taking wild elephants. As many as 118 have 
been secured in one drive by this means. A Government hunt- 
ing party consists of 370 men trained to the work. They are 
generally from Chittagong, the natives of that district being 
unrivalled in the craft. There is a large surplus labouring 
population in Chittagong, and tliere is no difficulty in raising 
one or two kheddah parties during Doeeml>er, January, and 
February, w^hen there are no agricultural operations on hand. 
The men receive two-and-a-half months’ pay at 11 s. 7 (or about 
15s.) per mensem, and they also have free rations. 

A kheddah party of 370 men having been collected, it marches 
to the hunting grounds, sometimes 200 miles distant, where a 
base camp is ready, and where the establishment of tame ele- 
phants, generally from 100 to 150, has been collected, together 
with the stores, tools, and ropes required for the operations. 
Muskets and rations having been delivered to the men, and 
religious ceremonies for success having been performed, the hun- 
ters enter the jungle. The trackers of the party have probably 
already marked down a herd, whereupon tne hunters approach 
to within a mila, and then divide under two experienced leaders, 
ono-half filing off to the right, and the other to the left, their 
object being to enclose the herd in a large circle by meeting 
beyond it. A man is left at every 30 yards or so along the 
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lines, according to the nature of the ground. The skill with 
which this movoinent is effected is very remarkahle, as the 
ground is usually quite unknown to the hunters, and the diffi- 
culty of crossing streams and hills, of forcing their way through 
dense jungle where no path exists, and of gaining the point 
they are making for without a compass, is considerable. 

The circle, when completed, is often five or six miles in cir- 
cumference. A large one, with men posted fifty yards apart or 
so, is more efficient in keeping in a herd than a smaller one with 
men mneli closer. Unless plenty of room be allowed to the 
elephants, they are liable to break through the cordon of guards ; 
but it is a maxim in elephant catching that, the circle having 
once been formed, a herd can only escape through accident or 
great carelessness. It usually takes three or four hours to sur- 
round elephants. In a couple of hours the hunters run up a 
thin fence of split bamboos round the enclosure, Jind clear a 
path for communication between each others posts. Their chief 
duty then is to see that the elephants do not break out of the 
circle. The animals seldom give trouble during the day ; at 
night large fires are kept up, and shouts and shots are used to 
drive them back should they approach. The bamboo fencing 
serves to show the chief hunters, who patrol the circle at inter- 
vals, where the elephants have broken out sliould they escape, so 
that the particular men who are to blame can be detected. This 
investment of the elephants may have to be maintained for a 
week, sometimes for a month, if the elephants cannot be secured 
in the first attempts. 

(To he continued). 


Antiseptic Treatment of Timber. — This is a subject of per- 
haps greater interest to those connected with mining than with 
any otln'r industry. The paper of Mr. S. B. Boulton, read b(»- 
fore the Institiite of Civil Engineers (the President, Sir. J. W. 
Bazalgette, C.B., in the chair) will be generally acceptable. 
The author commenced by r(‘ferring to a paper by his late part- 
ner, M. 11. P, Burt, Assoc. Inst. (J.E., on the subject of Timber- 
Preserving, which had been read at the Institution in 1853. 
Since that date the use of antiseptics for the treatment of timber 
had greatly increased. The i)rocess called creosoting, or the 
employment of the heavy oils of coal tar, had almost entirely 
displaced the other methods, whilst the manufactures connected 
with the residual products of gas-making, from one of which 
residuals the creosote oils were derived, had experienced an en- 
ormous development. The author’s connection, during 34 years, 
with this group of industries, enabled him to offer the results of 
some personal experience and research, which he presented, to- 
gether with those arrived at by other investigators. 

An historical description of the antiseptic treatment of timber 
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was preceded by a few notes on the meiliods puihuod by the im« 
cients for the preservation of wood and other perishable nuitt-ri- 
als. The ancients were well acquainted with the iniinufac’ture 
and use of many kinds of oils, tars, and bitumens, and trcquently 
used them for tne preparation of wood, witli resp(<d lo which 
some notable instances were cited. The methods enij>li)yt‘d by 
the Egyptians in embalming their dead were dwelt upon ai some 
length, and the author endeavoured to elucidate some discT(‘p- 
ancies in the descriptions of these processes, as r(‘C()ided bv 
Herodotus and Diodorus Siculus. The n^scarches of Pettigrew 
were alluded to, particularly his interesting expcrinif^iit upon 
the heart of a mummy, whicli, after 3000 years’ ])rei!‘er\ation, 
began immediately to putrify, when the antisej)tic sul^taiices were 
removed hy maceration. This appeared to })rove that no cheinieai 
transformation had taken place, but that the long iminnndy liom 
decay had been the result of the abiding ])re>ence of tlieantisejdie. 

The growth of theories upon the causes of })iitrefactioii was 
traced down to the commencement of tlie ]) resent century, re- 
ference being made to the “ Phlogiston,” and other exploded 
theories; also to the opinions of l^adjiidc. Sir Jolin l*i ingle, 
Sir Humphrey Davy, Thomas Wade, and others, and to their 
suggestions upon timber ])re»erving. The pi ogre*. s of tiinhcr 
preserving during the railway era, and pai ticc’.irly hotwemi the 
years 1838 and 1853, was described with especial relercnce 
to the competition between the four mod sucocsslal of the* pro- 
cesses. These four consisted in tlie employnicnt corrosive 
suhlimafe, sulphate of copper, chloride of zinc, and heavy oil 
of coal tar, which bad been patented in England respectively 
by Mr. J. H. Kyan, Mr. J. J. Lloyd Margary, Sir William 
Burnett, and Mr. John Bethell. 

The distinction was pointed out between the real credsoto, a 
product derived from the distillation of wood, hnt which had 
ne\er beem emjdoyed for injecting timber, and the so-called 
creosote which bad been so succ(‘sshilly UM‘d for that juirpose, 
the latter being a heavy oil produced from distillation of g«is-tar. 
The theoi’y that certain antiseptics pre^er\ed timber by coagulat- 
ing the albumen, and by forming insoluble combinations with 
the woody fibre, had been advanced on behalf of all the four 
processes alluded to. But in spite of some acknowledged 
success, the Kyanizing, Margaryziug, and Burindtizing systems 
were not found to be so duralde in their effect^ as creosoting. 
Indeed the salts of metals were gradually washed out of timber 
exposed to the action of water. On the other hand the success 
of the creosoting process became conipletidy established. 

In order to show the process of manufacture of the creosote 
oils, a short description was given of the ordinary methods of 
tar distilling. Coal tar, a black viscous substance, was a resi- 
dual product of gas making. It was split up by a preliminary 
process of distillation into three groups of substances namely : 

4 F 
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1°. Oils ligliter than water, containing the naphthas, bon- 
zolcis, toliiols, and other bodies, from some of which 
the aniline dyes were manufactured. This series of 
oils had never been used for timber-preserving. 

2®. Oils heavier than water ; the dead oils or creosote oils of 
the timber-yards. These oils contained a great variety 
of different })odies, the properties of some of which 
were described, including carbolic acid, cresylic acid, 
na])thalene, anthracene, crysono, pyrene, quinolene, 
leucoline, acridine, cryptidino, &c. 

3®. Pitch, the residium of the distillation. 

The creosote oils varied in their characteristics in different 
districts, according to the nature of the coal used in the gas- 
works, and to th<' varying temj)eratures at which the coal was 
carbonised. The ty})e of creosote called “ London oil,’’ made 
from the tars derived from the coal of the Newcastle di^rict, 
was contrasted witli the so-called country oil,” typical of the 
product from th(‘ tar of the Midland and otlc'r coals. The for- 
mer contained less of the carbolic and cresylic acids than the 
latter, but more of the semisolid substance, \vliich solidified 
within the pores of the timber, and more of the antiseptics 
which did not volatise except at exceedingly elevated tempera- 
tures. The history of the controversy as to the respective 
merits of the two ty])es of creosote oils was fully gone into. 
The carbolic and cresylic acids had been recognised as potent 
antiseptics ; their presence appeared to arrest the action of all 
destructive germs, and the lighter and thinner country oils, 
which (jontaiiied a coinj)arativeiy large percentage of tliese tar- 
acids liad, therefore, been preferred hy inanv. The opinion of 
l)r. L(;tliel)y to that effect was recorded. On the other hand, 
were c^ted tlio ()])iiiioiis and jiractice of the inlroducers of creo- 
Boting, and of the earlier operator in that process, wlio used in 
preference the heavi(‘r types of creosote ; and the early success 
of that creosote, both in England and in tropical countries, ap- 
peared to confirm tl^^dr judgment. A number of ox})eriments 
were then alluded to, stretching over long scries of years, and 
conducted ])y investigators in this and in other countries for tlio 
purpose of ascertaining which of the component portions of the 
creosote weni the most durable and efficient agents in preserving 
timber. The results of these experiments appeared to show that 
it was not to the tar acids, hut to the heavier and least volatile 
portions of the creosote, and to those bodies which solidified 
within the pores of the timber, that the most durable results 
should be attributed. This apparent anomaly was explained by 
reference to numerous eminent authorities upon carbolic acid, 
who, whilst extolling its action as a most useful and powerful 
antiseptic for sanitary and surgical purposes, were in general 
agreement as to its possessing the following characteristics 
That it was exceedingly volatile at ordinary temperatures, that it 
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was readily soluble in water, and its combinations witli ilie 
other bodies, including albumen, were not stable. It would 
readily evaporate from timber exposed to the heat of the sun, 
espi^ciaily in warm climates, and it would be washed out ol' tim- 
ber in contact with water. The author’s personal exptTienee 
and ex})erinients fully bore out the conclusion, that tho of 
the heavier and lesS volatile portions of the creosote oils should 
he encouraged, and that from them the most durable r< suits 
might be expected. Moreover, it was pointed out that recent in- 
vestigators have discovered in these heavier oils bodies vhich, it 
])crhaps less potent, were more durable in their antise])tic etlects 
than carbolic acid. By judicious selection and admixture boili 
London and country oils can be usefully employed. Shale oil 
and bone oil, however, and other oils lighter than water, &hoiild 
be excluded. 

Tfite modern-germ theory was discussed in its relation to 
timber -preserving, and was believed by the author to be a more 
jiractical explanation of the action of antise])tics upon wood than 
the older theories, as to the coagulation of allmmen, and the 
formation of insoluble compounds. With respect to all bodies 
wlii(jh have been extensively used for timber-preserving, their 
durable results appeared to be in an inverse ratio to their volati- 
lity in the atmosjdiere and their solubility in water. The gerin- 
tiuiory constituted a severe but salutary test in choosing antise])- 
tics lor the treatment of wood. In tlie aiiibor’s opinion the 
substances preferred should be not only germicide^’ but gorin- 
exeluders ; those being the best which were least soluble in water, 
least volatile in air, and most capable of becoming solid within 
tbe pores of the timber. 

A description followed of the various kinds of apparatus v hieh 
had been in use during the present century for injecting timber 
with antiseptic liquids. The paper concluded with some re- 
marks u})on the subject of the hygrometric condition of timber 
at the time of injection, failures having repeatedly arisen^ owing 
to the timber being too wet at the time of oreosoting. Ihe^u- 
thor dwelt upon the importance of this subject, describing also 
hi.s exiierience with various methods of getting rid of superHuoiis 
moisture artificially, and of a process which he had recently in- 
augurated, by which this result could be obtained in the creosot- 
ing cylinder itself’ without injury to the timber. 

The pa])er was illustrated by diagrams showing the most im- 
portant products derived from coal, and the apparatus for coal- 
tar distillation and timber-preserving ; also, l)y tables, 
tbe projierties of coal-tar products anii other substances, o iin- 
ber-preserving specifications, and of more than 100 reterences 
to various authorities upon the tojdcs alluded to in the paper. 
'^The Mining Journal, 
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Rafts on the Rhine. — The tedious, expensive, and cumbrous 
method of bringing timber down the Rhine in times gone by is 
thus described : — The extreme breadth allowed for a Rhine 
timber raft in former days was 90 feet, and the greatest length 
1,000 feet, or just 333 yards. Rafts of this size required a crew 
of between 400 and 500 men to steer and manage them, among 
the constant dangers and currents of the wide and winding 
Rhine, whose breast of waters broadly swells, says the poet ; 
that is to say, whoso depth and currents scarce ever allow the 
water to get smooth, but swdrl it along in violent eddies, in 
which it seems to plait itself lil^e the wealthy hair of the deep- 
blue-eyed peasant girls with whom the imagination of the 
same poet peoph*d its banks. The chief causes of the tumultu- 
ous flow of the Rhine stream are, of course, its swiftness and its 
mighty mass of wahu- ; but others are the extraordinary varia- 
tions of its fall and of the breadth and d(*pth of its bed. The 
depth varies from 9 to feet between Mainz and Bonn, 
reaching its greatest at the sharp turn round the 433 feet high 
Lurlei clifl:\ lletween Bonn and Cologne, agiiin, the soundings 
range from 10 to 30 feet, and thence to Diisseldorf they change 
from 12 to 6(i leet. 

The palmy days of the Rhine timber industry are past. In the 
first place, the supply of wood is not what it was ; and then vast 
quantities of it which w(‘ro formerly floated down the river at 
one season of the year are now dispersed in all directions daily 
hy the' railways. Besides, the enormous modern d(‘velopmei»t of 
foreign trade and shipping brings belter and eheai)er tin>lM*r from 
far di>tances. Thus, although one of the chief occupations of 
Dordrecjbt — the terminus time out of mind of the raft voyages — 
still consists in timber, we must go back into the past to describe 
the monstrous coi\struclions which were ])ut together op])osite 
the little raft-building village of I^aniedy, below Andcriiach. 
There were even to he found eclectic l{hiuc-trami)H wIjo look 
pleas 11 re-tri})s on these rafts a hundred years ago. Wcj may 
looj^ U])on an excursion in a canal bc»at as the* very flattest form 
of outing ; but beiic^ath this lowest doe[) there Avas a deeper 
still — the Rhiue-raft oj’ timlx'r logs. 

The moderate sized floats of timber, some of which may still 
be seen in the late summer coming down the Neckar in charge 
of one or two men, were all steered from Mannheim ^and Mainz 
down to Namedy, and when sufficient timber was collected a 
great raft was made. Its construction began by the making of 
smaller rafts, which were — but perhaps wc^ had better make use 
of the historical present and say are — afterwards joined together. 
The foundation consists partly of pine trees over 70 feet long, and 
partly of oak. These trees are bound together end to end until 
the desired length is obtained. Across tliese more pine trees are 
next laid, and secured with immense iron spikes. Another 
longitudinal row follows, and again a cross row, and so on until 
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a considerable thickness is obtained ; for a complete raft wJien 
fully laden draws from 6 to 7 feet. Then came the build in^r of the 
houses or shanties to serve as stores for ])rovisioiJs diiruHr th© 
drifting sluggish voyage of 250 miles, and as cabins ior the 
master, crew, and servants ; and, last of all, the seats for the 
rowers were placed. The bow of the big raft is formed of soa erai 
small rafts about 8 feet wide, consisting of a single row of timhor 
each maintained at some distance from the main raft by one 
great trunk of oak, so as to give greater flexibility. At li wart 
tbe other parts which form the main structure, and under water, 
run the pine beams and heavy cordage which bind the whole 
together. There were no fewer than twelve t>orts and sizes of 
ropes and cordage used, nearly all of which had Dutch names. 
The storage space required for provisions may he judged I’roin 
the average consumiition on a voyage from Nam<‘dy to 1 )()rilrecht, 
which was 20 tons of broad, 8 or 9 tons of moat, salt and fresh, 
the same weight of cheese, 1,600 pounds of butter, 500 to fiOO 
tons of beer, and 7 or 8 fuders of wine, equal to aljoiif 2,500 
gallons ; besides a vast bulk of dry vegetable.^. In the kitclien, 
whose chimney was a hole in the roof, eight cooks relieved each 
(*thcr night and day, and constant fires — the wood lor which had 
also to be carried — were kept up under ^everal largo (•op])or 
boilers. The beer and wine ca^ks nece,ssitine<l coopers and 
cellar men ; and the stable held half a dozen fit ox(‘n, tinder the 
charge of two butcliers. The lodgings? <‘r ca))ins of tlie master, 
mates, and stewards had separate hunks for each man, large 
tables, chests, and ciqiljoards, and were otherwise furniftliod like 
the houses of comfortable peasants. 

Two days before the sailing” of the raft on Tlolzflosse, the 
toll-fanners of the electors caiin^ on board IVom AnJcTiiach, 
Leutesdorf, Linz, and Bonn ; iii<‘asiired tlie depth, length, and 
breadth ; and, generally after a long and angry contcsl with the 
master, were paid their tolls (Flossziillc), which w(‘rc for the 
most part quite arbitrary. The farmers were then (uitertaincd 
at a stu])endous dinner, mainly consiftting of great joints of meat 
and vegctahl(;s, with unlimited Jthinc and MoscJic winc-^ and 
even burgundy and chamj>agne ; and the scene, as a matter of 
course, wwnd up like a picture of “ Dutcli boors drinliing.” 
Next day the population of the raft had final orders to hold them- 
selves in rqadiness for embarkation ; and tlie butchers, bakers, 
and cooks set to work with a will. A\ lien time w'as up and all 
the crew wore at their {lo^'ts, the mate made th(‘ tour ol the whole 
raft, minutely inspecting both sliij) and cn'w. Ihc wages to 
Dordrecht were fixed at 5^ ecus, or about *10.9. of our present 
money, exclusive of food. In case of accident or d(*lay the inon 
had to work three days for nothing ; hut after that interval had 
twelve kreutzers daily, or aiiout an Lnglish shilling of to-day. 
The inspection over, the head cook gave the signal lor dinner by 
hoisting a large basket on the end of a long ])ole, when there a- 
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rose a seneral cry of “ Ueberall I ” (all hands on deck) ; and 
the rafPs company grouped themselves into messes of seven, each 
of which sent a deputy to the kitchen for his wooden bowl of 
pea-soup with bread and cheese. Another journey brought the 
meat and salt ; and a third the beer in the same bowls, first well 
washed in the Rhine. The anchors were then all weighed ; and 
the pilot, shaking hands with the master, climbed his bridge ” 
to take command. Removing his hat, he called out “ Pray all ; 
and the crowds, ashore and afloat, uncovered too and joined in 
prayers for a safe voyage. The pilot’s next cry was, Let go all I ” 
The men in the bows got out tlieir long sweeps, and began to 
pull like bargees, and the immense structure was free. Behind 
followed numbers of boats ; fifteen or sixteen of the largest, 
laden with the heaviest of the anchors and ropes, had a crew 
of seven ^ others carried rigging and stores of less weight ; 
and the smallest were fishing boats, with a crew of tliree, which 
were for going ashore. While the heavy anchors were tlius 
carried in athmdant boats, otlu'rs for immediate use in emer- 
gencies found their places on the raft or cralt itself ; and in 
all there were some five-score of them, the least of Avhich was 
about 2 cwt. 

The rafts all touched below Cologne at Mulheim, where a day 
was passed, and at Zous, wliich tlu‘ii belonged to the chapter of 
Cologne, the tolls claimed by that body were ])aid. At IJiissel- 
dorf the German jdlot gave over charge to a Dutchman. Each 
of these pilots got 500 florins, or about £45, whielj would now 
be worth double that sum, and (‘ach had a pilot’s mate, who was 
paid about the same wages. At Dus^ddorf too the rafts were 
again measured, and another toll was taken. While thence to 
Dordrecht, the journey’s end, there were no f(*wer than tliirle(*n 
other tolls paid to the chartered robl>ers of the Rhine. At Dord- 
recht the raft was paid oif,” and the labour of breaking up 
began and continued for many days. 

The value of one of these gigantic rafts a coiitury ago was 
about ^150, 000 florins, or £(>Jd,000 of our money, and all its wood 
was rarely sold oft’ in less than two years. Most of it ])a^sod 
through the innumerable wind saw-mills that still surround tlie 
town wfore they found their w^ay into commerce as planks. In 
modern times the raftsmen have all migrated to ( -oblenz, AV'al- 
lersheim, and Neuendorf, where the rafts, which do XK)t carry a 
third of their old crews, are now pnt together. A raft ])ro- 
prietor, even of the present day, is said to require a capital 
equivalent to £45,000, one-third of which slioiild be in standing 
timber, one-third in floating logs, and the remainder in cash for 
current charges. 

This kind of camping out, with a floating village of refuge, 
and every landscape a dissolving view, to be replaced by another 
in due course, must have had something of romance about it for 
a contemjdative mind not concerned with the tolls and the dis- 
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putes there-aiient, which to those interested would he likely to 
ruffle the kindliest temper. 

The lumberers in all countries are an intelligent race* of men 
who know the value of orderly co-operation or disciplint . Each 
has his place assigned him, and they pull well together. — Timber 
Trades Journal. 


Lectuue at the Forestry Exhibition. — Major Bailey, R.E. 
Superintendent of Forest Surveys in India, and Director of 
the Indian Forest School, delivered a h'cture in the committee- 
room at the Forestry Exhibition last night, his subject being 
“Indian Forest Surveys.” Dr. Cleghorn occupied the chair. 
Major Bailey spoke of the necessity that existed for establishing 
a special board to ‘survey forests, and stated that in India, be- 
tween 1872 and 1883, there had been survi'yed and mapped out 
a total of 2,835 square miles of forests, the cost of surveying 
being from od. to 3^<i. per acre* The maps were recjuired prin- 
cipally to enable schemes of management or working plans 
to be prepared, these being necessary to regulate the working of 
all forests. There were many difficulties in the way of effecting 
the regeneration of Indian forests. Natural regeneration con- 
sisted in the gradual removal of the oro]) in such a manner as 
to promote the production of seed. Under favourable condi- 
tions, such as existed in France, that was comparatively easy ; 
but it was not so in India, the work being nmdered very diffi- 
cult in consequence of the protracted droughts ; nor could artiu- 
cial regeneration be always successfuly carried out. Another 
great difficulty with which thov had to contend was the want of 
markets for the produce of the Indian forests. T}>e prices for 
what were now considered inferior kinds of wood wore so small 
that they would not pay the cost of conveying the timber to 
market, and in one district about (50 per cent, of the wood was 
allowed to lie and cumber the ground, preventing the seedlings 
coming up, and increasing the risks from fire. Forest fires were 
among the greatest enemies of the Indian fore.ster, and to cope 
with tliem “ fire lines,” measuring in some cases 200 feet in 
br(‘a(lth, were cut through the forest so as to secure the isolation 
of the flames. A good deal of damage was caused to the forests 
in India by the grazing of camels, cattle, sheep, and goats, and 
it was found to be very difficult to deal with them. The goats 
were the most destructive, and ought, in the lecturer’s opinion, 
to be excluded from all forests. Major Bailey went on to speak 
of the removal of timber by Governnaint agency, or by the sell- 
ing of the standing trees, and ])ointed out the difficulties of 
exporting timber from the Himalayan forests. He concluded 
by recommending the preparation of working plans for all Scot- 
tish forests. The lecturer was, at the close, awarded a hearty 
vote of thanks. — Scotsman, 
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Forests in Obissa. — The following extract from a resolution of 
the Government of Bengal on the management of the ^Tributary 
States of Orissa, will interest our readers : — 

With regard to forest conservancy, the Superintendent remarks : 
— * The Tributary Mehals are without doubt among the best timber- 
producing tracts in India, but unfortunately the Native Chiefs, by 
whom a greater portion of it is owned, have hitherto taken little care 
of their forests. They have established no reserves, and the forests 
are recklessly wasted witliont any corresponding gain to agriculture 
or to the general wealth or prosperity of the country/ The advice 
given to the Chiefs on this subject appears from the first to have 
been totally ignored by them. As the country is opened up, and the 
timber becomes more valuable, the Chiefs will no doubt be induced, 
in view of their own interests, to preserve the forests. In the mean- 
time, the Superintendent can do no more than impress on them the 
future advantage they will gain by preservation. No officer could be 
spared from the Forest Department of this Government, or of the 
North-Western Provinces, during the past cold season, to examine and 
advise the formation of reserves in tlio forests of Dhcnkcnal and 
Mohurbhunj, as the late Superintendent had suggested. The Lieu- 
tenant-Governor will, however, endeavour to procure the services of 
an officer for the purpose during the ensuing cold season. The 
Khondmal forests were, it is stated, examined during tlie year by the 
Conservator and Deputy Conservator, and considered to be valuable. 
No report or recommendations regarding them have, how^ever, as yet 
been received by this Government. The Superintendent considers that 
it would, in a political point of view, be a very dangerous experiment 
to insist on the formal reservation of these forests, and that whatever 
16 done should be done gradually and with the consent of the Khonds 
themselves. As the Superintendent expresses his 'intention of visit- 
ing this part of the country next cold weather, and taking some 
steps towards an indirect forest conservancy, the Lieutenant-Governor 
will await his report before pas'iing further orders on the subject. 
The reserved forests in Aiigul were brought by a Government notifi- 
cation of the 6th December, under section 19 of the Indian Forest 
Act. The reserves notified have not yet been accurately surveyed, 
but the total area is reported approximately at 170,880 acres. The 
reserves in Angul are not at present worked, and are to be allowed 
rest for 10 or 12 years. It is satisfactory to note that, as regards 
Angul, the demarcation of boundaries has been practically com- 
pleted/' 

Forests of Chota NAoroilE.* — "Tlie attitude of the local zemindars 
has rendered it impossible to take any action for the preservation 
of private forests under the rules framed by the Commissioner and 
Conservator last year. The matter will be again taken up, in the 
camping season, when the Inspector-General of Forests will visit 
Chota Nagpore with the Conservator, in order to confer with the 
Commissioner on the spot. It is hoped that Mr. Hewitt's influenco 

* Extract from Hesointion of Government of Bengal on the admioistraCion 
report of the Chota Nagpore Division 1983-84 .--[Ed.] 
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will be able to overcome the ignorance and indifference of the pro- 
prietors, and to persuade them that the introduction of a system of 
conservancy, under the supervision of the Forest Department will 
secure to them a permanent income from property which is now being 
rapidly destroyed. The necessity of taking early measures to protect 
the private forests of Chota Nagpore, is strongly accentuated by the 
action already taken for railway construction in many parts of the 
division, and the importance of the subject is clearly brought out by 

the following extract from the Commissioner’s report : 

“ ‘ What between jhdm cultivation, the destruction of young trees 
by goats and cattle, the enormous consumption and destruction of 
timber in these countries, where every one builds his house of 
young trees, placed close together, fences in his garden with young 
trees, and cuts large numbers to burn for manure on his upland cul- 
tivation ; the new settlement of a hilly tract means the denudation 
of the hills in a few years, and this denudation must largely increase 
before very long, when railways will make traffic in timber more 
profitable than it is at present. The denudation of tlie hills is followed 
by the soil being washed away by rain, and the hills changed from 
valuable forests into bare rock, while the river-beds must be filled up 
by the denuded earth and gravel, and the rainfall decreased by the 
loss of the trees.” 


Dk. Sciiltch, Inspector-General of Forests, under the Gov- 
oriinicnt of India, goes home in Fehruarv to organise a forest 
class at Cooper’s Hill College. The work will probably keep 
Dr. Schlich in England for a year or two, during wliich time 
Mr. Ilibbentrop, Conservator of Forests in the Punjab, will 
act for him. 


We regret to have to announce the death of Mr. H. H. Yarde, 
who retired from the Forest Department, on a pension, about 
two years ago. 

mV. Yarde was for many years in charge of the Cuddapah 
Forests, living at Kodur, where his work in propagating red 
sunders has proved so valuable. 


We have received a copy of the Souvenir of the Edinburgh 
Forestry Exhibition, which is extremely well got up, aud gives 
a complete account of the exhibits ; the price, one shilling, is 
very reasonable. 


Wood Pavements. — There is but one verdict rendered by ex- 
perience, and that is in favour of the wood pavement, laid down 
according to the improved methods now in use. Macadam is 
no longer thought of for streets destined to stand the wear and 
tear of lieavy travel. Asphalto affords so poor a footing that even 
the horses learn to fear and avoid it ; while the stench given 
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QUt by foul matter 'which penetrates and fills its pores is both 
offensive and disease-breeding. Stone pavements are a very 
nightmare to those 'who have been forced to endure their cease- 
less racket. Most costly in the first instance, as dangerously 
slippery as asphalte and productive of more serious results in 
cases of a fall, penetrable by water and filth, an agony to those 
who ride over them, and destructive alike to inorganic matter 
and to human nerves, they are in most respects the worst invest- 
ment that a city could possibly make. Wood, laid down accord- 
ing to the methods here accurately described, is the nearest 
approach to the ideal pavement, and in its favour the great 
cities of London and Paris are discarding all other materials. 
Wooden blocks are placed upon a solid foundation of concrete, 
a quantity of bitumen or asphalte is poured into the interstices, 
and these are then filled to the surface with cement. The whole 
makes a magnificent roadway, durable, impenetrable by water, 
elastic, non-resonant, as nearly perfect as human ingenuity has 
been able to devise. This is the pavement which, with all its 
other advantages, is practically indestructible, and which ought 
to be put down in the great cities of the Nortli-west and the 
world. It is the cheapest in the long run ; and, with such a 
system as is described for paying the cost of laying and of 
maintenance, it ought not to prove a burden to any progressive 
community. — St, Paul Pioneer Press, 


y. pXTI^ACTS Fr\OM pFFICIAL pAZETTES 


]. — Gazbttb of Ikdia^ 

No. 4185. — The 24th October, 1884.— Erratum. line 1 of the 
Notitkation by the Government of India in the Department 
of Finance and Con)men‘e, No. 1040, dated 17th October, 
1884, published at pa^^e 3^1, Part 1. of the Gazette of India of 
the 18th idem, for ‘SVfr. G. J. VanSomeren,'' read Major 
O. J. VayiSomerenJ* 

No. 797. — 7'fie 27th October, 1884 — Mr. J. Copeland, Sub- 
Assistant Conservator of Forests in tlie Punjab, and OITicia- 
ting Asnistant Conservator of Forests of the 3rd grade, is 
confirmed in the latter appointment, vvith cftect from the Ist 
October, 1884, 

Mr. A. temporarily an Assistant Conservator of Forests 

in Hiliichistan, is appointed to be a Sub-AssistHUt Conseiva- 
tor of Forests in the Punjab, with eft’t ct from the date on 
which lie was redieved of his duties in Biluebistan. Mr. A, 
Wutson will (dliciate as an Assistant Conseivator of Forests 
of the 3rd grade, with efiect from the same date, 

2. — Calcutta Gazbttb — 

The 10th November, 1884. — In continuation of the notification 
of the 9th ultimo, Bahu Sree Dhur Chuckerhitty. Sub- Assist- 
ant Conservator of Forests, is posted to the charge of the 
6iiighh(»om Forest Sub-Division of the Chota Nagpore Divi- 
sion, as a temporary measure, until relieved by Mr. E. f^uchs, 
Assistant Conservator of Forests, or until further orders. 

The loth November, 1SH4. — Babn Sfnnna Churn Chucherhutfy 
and Mr. J. C. Mender, are appointed to officiate as Sub-As- 
sistant Conservators of Forests with effect from the 15th 
June, 1884. 

3. — North- West Provincbs and Oddu Gazbttb— 

No. ^fL,^The 31st October, 1884.— Major J. E. Campbell, 
11-415 

Deputy Conservator, Srd grade, from the charge of the Ganges 
Division, in the Central Circle, to that of the Gonda Divi- 
sion, in the Oudh Circle. 
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^ 0 , 7 ?^,. — Mr. W. B. J. Brereton^ Deputy Conservator, let 
11-445 

grade, from the charge of the Banikhet Division to that of the 
Ganges Division, in the Central Circle. 

No. Novimber, 1884. — In Notification from 

this Department, No. 2677, dated 2Gth September, 1884, re- 
garding the transfer of Afr. J. S. Battie, Assistant Conserva- 
tor of Forests, for “ Bahraich Division,” read “ Khairigarh 
Bnb-Di vision.” 

Ifo. l\%-.—The 8th November, 1884.— Mr. M. H. Clifford, 

A A *0 1**1 tJ 

Assistant Conservator of Forests, from the Dehra Dun Divi- 
sion, School Circle, to the Kheri Division, Oudh Circle. 

4. ^Punjab Gazette— 

2^0, 460. — The 27th October^ 1884. — His Honor the Lieutenant- 
Governor has been pleased to promote Mr. B. J. P. Pinder^ 
Assistant Conservator of Forests, Srd grade, to Assistant 
Conservator, 2ud grade, with effect from the 19th of July, 
1884. 

No. 498. — The 24th November^ 1884. — Mr. J. IT. Luce^ Assist- 
ant Conservator of Forests in the Punjab, is, under orders 
received from the Government of India, transferred to tlie Bilu- 
chistdn Agency. Ho was relieved of his duties in the Pun- 
jab, on the afternoon of the 24th September, 1884. 

No. 499. — Mr. J. Copeland, Assistant Conservator of Forests, 
assumed charge of the Gujrdnwdla Divibion on the 24lh of 
September, 1884, afternoon, relieving Mr. J. II. Lace. 

No. b{)2.-^Mr, A. Watson, who has been appointed by the Gov- 
ernment of India to be a Sub- Assistant Conservator and 
Officiating Assistant Commissioner in the Forest Department 
of the Punjab, reported his arrival at Lahore on the 4th 
November, 1884, forenoon, and is posted to the Bawalpindi 
Division. 

5. — Central Puovinoes Gazette— 

No. 5124. — The 28th October, 1884. — Mr. W. Jacob, Deputy 
CoiiBervator of Forests, Seoni Forest Division, reported his 
return from the leave granted him by Notification No. ill 03, 
dated 27th June last, and assumed charge of his duties, on 
the forenoon of the 28th ultimo, from Mr. Mahomed Ghouse, 
Sub-Assistant Conservator of Forests. 

Mr. Mahomed Ghouse, Sub-Assistant Conservator of Forests, is 
temporarily attached to the Jubbulpore Forest Division. 

6. — British Buruah Gazette- 

No. 58. — The 28th October^ 1884. — Hie following transfers are 
ordered ; — 
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Mr. T. H. Aplin, Deputy Conservator of Forests, from the Sal- 
ween Division to the Working Plans Division, Tharrawatidy. 

Mr. H. B. Wardy officiating Deputy Conservator of Forests* 
from the Sliwegun Sub-Division to the Shwegyin JJivision. ’ 

Mr. T. A. Hauxwell, officiating Deputy Conservator of Forestn 
from the Shwegyin Division to the East Salween Division, * 

Mr, A, Weston, officiating Deputy Conservator of Forests, from 
the Promo Division to the Salween Division. 

Jfcfr. H. Slade^ Assistant Conservator of Forests, from special 
duty in Rangoon to the charge of the Prome Division. 

Mr, J. C. Murraf/, Assistant Conservator of Forests, from the 
East Salween Division to the Shwegun Sub-Division. 

ATo. 59. — The 28th October^ 1884. — The following transfer is 
ordered : — 

Mr. E. P. Popert, Deputy Conservator of Forests, is transferred 
from the Rongoon to the Toungoo Division, with effect from 
the 29th September, 1884, the date on which ilfr. J, Niabet, 
returned to duty. 

No. 198. — The 7th November, 1884. — Under the provisions of 
section 12 of the Code of Criminal Procedure, 1882, the Chief 
Commissioner appoints Afr. A. Weston, Assistant Conservator 
of Forests, to be a Magistrate of the 8rd class in the districts 
of Amherst and Moulmein Town. 

No, 199. — Under the provisions of section 3 of the Burma 
Forest Act, 1881, the Chief Commissiomr specially empowers 
Air. A. Weston, Assistant Conservator of Forests, Kalwcen 
Division, a Magistrate of the Srd class, to try Forest offences. 

No. 374. — 2'he 15th November, 1884. — At the Departmental 
examinations held at Bassein and Moulmein on the 3rd No- 
vember, 1884, under this Department Notification No 223, 
dated the 2nd June, 1884, the following candidate passed in 
Burmese by the Lower Standard : — 

Mr. J. C. MutTQ^f Assistant Conservator of Forests , — with 
credit, 

7. — Assam Gazette— 

No. 424. — With effect from the 25th September, 1884, Air, J, 
T. Jellicoe, Officiating Conservator of Forests in Assam, to 
revert to his substantive appointment of Deputy Conservator 
Srd grade, and to officiate in the 2ud grade of Deputy Con- 
servators. 

Forms of Lease and Sale Notice of Rubber Mahals. 


Extract from the Proceedings of the Chief Comraissioner o[ Assam 
in the Eevenuo Department, No. 2,508, dated 14th October, 1884. 

Read— 

Revenue Department Circular No. 16, dated the 8 th July, 1882, regarding 
the leasing of rubber mahdls iu this Province. 



Ivi BXT11A0T8 mou OFFICIAL GAZETTES. 

Besolution. 

The Chief Commissioner is pleased to notify, for general informa- 
tion, the conditions under which leases of rubber mahdla in this 
Province will be granted from and after the 1st November next, and 
the terms of the notice to be published in advertising the sale of 
rubber inahah. The forma now prescribed should be adopted in all 
districts of the Province, except where other forms may have been 
especially sauctioiied by the Chief Commissioner. 

Form of Lease of Rubier Mahdls, 

To 

Son of 
Besident of 

Whereas the right to collect rubber for a period of one year from the 
Jst December to tlie 30th April , in the rubber mahdls 

the district of , the description and bounduries 

of which are specified in the Schedule appendtid to this lea&e, has been 
sold to you for an annual sum of Us. , this lease of the 

said rii^ht is hereby j^ranted to you on the following conditions : — 

I. — That you tap trees lor rubber only within the areas specified in this 

lease and in no others. 

II. — That you Jo not tap rubber-trees growing in any forest reserves, 
along roadsides, near iernples, or in other public places, or on private 
lands, within the boundaries specified, where the Depot}' (\)mmis8ion- 
er (whose deci.sion shall he final) may consider that such trees should 
not be tapped. 

III. — That this lease conveys no right to foreign rubber, and does not 
authorise you to interfere in any way with private or foreign rubber, 
or with persons conveying it. 

IV. — Tlnit you tap rubber only in the months of December, January, 
February, and March of each year, and that you collect it and bring 
it out from the forests only in the .•^uid months and in the month of 
April of each year, 

V. — That you shall not tap either the roots of the trees or any portion of 
the stem witliin three feet from the surface of the giound, and shall 
not fell or burn any rubber trees, or eul off their branches. 

VI. — That the inci.sions to he made shall not be less than two feet apart, 
and shall not exceed one foot in length by four inches in breadth. 

VII. — 'J'liat you pay liulf the amount lor which the lease has been sold 
to you on the day of sale, and the ulhur Imli' on or before the 1st 
Marcli. 

VIII. — That you shall not sublet the rights conferred by this lease or 
any portion of them. 

IX. — That you shall be responsible for all breaches of the conditions of 
the lease, whether committed by you or by persons in your employ ; 
and that you will pay such penalty, not exceeding Us. 6o, as may be 
imposed by the L)ej)uty Corainissi(»ner for each and every breach of 
conditions 1, 2,4* 5, and (S of this lease, which penalty shall be levi’ 
able from you, your heirs, representatives and assigns, as a public de- 
mand; and that for breach of any of the said conditions of this lease, 
the lease shall, at the discretion of the Chief CoiumisBioner, be liable 
to bo cancelled. 

X. — That if this loa«e is cancelled under the next preceding clause for 
broach of any of its conditions, or for non-payment by you of either 
instalment when due, the Deputy CoiiimiHsioncr shall have the power 
to re-sell it for the remaining term of the lease at your risk, and WKVf 
loss which may accrue on re-saio shall be leviable from you as an 
arrear of laud revenue. 
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In witness whereof, I, the Deputy Commissioner of , fictine 

on behalf of and by the authority of Government, have tliis dav set 
my hand. 

^ Deputy Commissioner. 

Jjated the 

1 accept the above lease. 

T^Hnesset. Ltuets. 

Schedule. 

Description of Rubber Mahdls. 


Number. 

Name. 

1 

Locality and boundary. 





Form of Rubier Mahdl Safe Notice. 

NonrE ifl hereby veil that the ri<»ht to extract rubber from rubber- 
trees in the undermentioned mahdls of the district 

^ill be put up to auction, for the period bej^iuninf^ on the 

and endin ‘5 on the ilOth April , at the Deputy Com- 
missioner’s cutcherry on the 

The following arc the conditions with which the leases will be sold 

1 . The leases confer a rii^ht to tap trees for rubber only within the 

boundaries specified, and not beyond them. 

2. The leases do not conter the ri^ht to taj> rubber-irees growin" in 

any forest reserves, alonjif road.>ides, near temples, or ir other 
public places, or on private lauds witlnn the boundaries specified. 

3. The lease.s confer no ri^ht to forcii^n rubber, and do not authorise 

the lessees to interfere in an 3 ' way with private or foreign rubber, 
or with persons conveying it. 

4 . The trees must be tapped only in the months of December, January, 

February, and March, the month of Apiil being included in the 
leases to permit of the collection of the produce by Ihc lessees. 

5. The roots of the trees and the lowest part of the stem within three 

feet from the surface of the giound are nut to be tapped, and no 
trees are to be felled or burned, or their branches cut. 

6 . The incisions .shall not be less than two feet apart, and must not 

exceed one foot in length and four inches in breu'lth. 

7. Half the amount for which the leases are sold must be deposited on 

the day of sale, and other half on or before the 1 st March. 

8. The lessees will not bo permitted to sublet the rights conferred by 

this lease or any portion of them. 

9. The lessees shall be responsible for all breaches of the above condi- 

tions, whether committed by’ tlicmselves or by persons in their 
employ', and will be liable to a penalty not exceeding Rs. 50 for 
each and every breach of condition.^ 1, 2 , 4, 5 and (> of the lease, 
which penalty shall bo leviable from them, iheir heirs, representa- 
tivea, and assigns as a public demand. The lease may also be 
cancelled by the Chief Commissioner for breach of any of its 
conditions, 
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10. If the leases are cancelled owing to the breach of any of their con- 

ditions, or for non-payment of either instalment when due, the 
Deputy Commissioner has the power of re-selling them for the 
remaining period at the risk of the first purchaserSi who shall be 
liable for any loss occurring from re-sale. 

11. The leases will bo sold to the highest bidders, but the Deputy 

Commissioner has power to refuse to accept any bid, even if it be 
the highest. 

12. If called upon to do so, the auction purchasers must give security 

for the due payment of the second instalment of the revenue. 

13. Tlie sale is subject to the confirmation of the Commissioner in the 

Assam Valley Districts, and of the Chief Commissioner in other 
districts of the Province. 

14. Further and fuller information can be obtained from the Deputy 

Commissioner before the day of sale. 


Deacrijation of the Rubber Mahdh. 


Number, j 

Name. 

Locality and bonndaries. 





Deputy Commissioner, 


ATo, 587.— T'/i^ 17th October f 1884, — Mr, II. G, Youn^y Assist- 
ant Conservator of Forests, returned from privilege leave and 
resumed charge of the Cachar Forest Divisipn, on the after- 
noon of the 6th October, 1884, 

No. 31)6.— 77<e 23rd October y 1884. — Privilege leave of absence 
is granted to Mr. D. P, Copelandy Assistant Conservator of 
Forests, under Section 138, Chapter X. of the Civil Leave 
Code, from the afternoon of the 14th October to the 5th 
November, 1884. 

No. 397. — Mr, T. J. Campbell, Sub- Assistant Conservator of 
Forests, is declared to have passed in Bengali by the higher 
standard with credit at an examination held at Tezpur on the 
17th September, 1884. 

No. 398. — Mr. D. P. Copeland, Assistant Conservator of For- 
ests, is declared to have passed in Assamese by the lower 
standard at an examination held at Gauhdti on the 18th Sep- 
tember, 1884. 

8. — Mtsohe Gazette — 

No. 146. — The 12th October, 1884— Mr. C. Narayana Rao, 
Assistant Conservator of Forests, Bangalore District, is trans- 
ferred to .the Mysore District, for employment as Superin- 
tendent of Forests, Mysore District, during the absence of 
Mr, C. E. M. Russell on leave, or until further orders— To 
join forthwifb. 
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Bapu Rao charge of Plantations is appointed Apprentice in the 
Forest Department. He will, in addition to his duties in 
connection with the Plantations, take charge of the Forests 
in the Bangalore District, and under the orders of the Deputy 
Commissioner attend to the Railway Fuel supply during the 
employment of J/r. C. Narayana Rao^ on other duty. 

No, 148. — The 16th October y 1884. — It is hereby notified for ge- 
neral information that the annual auction sales of sandalwood 
the produce of Mysore, will be held in the undermentioned 
places on the dates specified against each, by the Deputy Com- 
missioners and Forest officers of the respective Districts : — 


Seringapatam, 
Hnnsnr, 
Bangalore, ... 

Ist Dec., 1884,1 
4th do. / 

500 tons more or less. 

8th 

do. 

280 

do. 

Sorab, 

13 th 

do. 

200 

do. 

Anantapur, 

18th 

do. 

200 

do. 

Bhimoga, ... 

22nd 

do. 

500 

do. 

Tirthahalli,... 

7th Jan., 1885, 

200 

do. 

Chikmagalur, 

14 th 

do. 

200 

do. 

Hassan, 

2l8t 

do. 

400 

do. 


Tei'ms of Sale. — Those notified in the Afy/tore Gazette^ No. 48 of 
the 5tli December, 1874, and will also be read out at the time 
of sale. 

The term of credit allowed for payment of sums due for wood 
purchased at Tirthahalli, Chikmagalur and Hassua will, how- 
ever, terminate on the 25th March, 1885. 

No. 155. — d/r. C. Natayana Raoy Assistant Conservator of 
Forests, Bangalore District, handed over, and Mr. S, A. Bapu 
RaOy Forest Apprentice, received charge of Ihe office of 
Assistant Conservator on the afternoon of the 20th October, 
1884. 

9. — Madras Gazette— 

No. 195. — The 21st October, 1884.^Mr. J. S* Batiie, Assistant 
Conservator of Forests, 3rd grade, in Oudh, to be Assistant 
Conservator, 2nd grade, in the Madras Forest Department, 
with effect from the expiry of his leave, and to officiate as 
District Forest Officer, Bellary. 

The 22nd October, 1884.’-Mr. Henry W. Woods, a passed Stu- 
dent of the Civil Engineering College, for the D.P.W. Over- 
sccFs grade, to be Forest Ranger, 5th grade, Nellore District, 
(on probation, subject to his passing the necessary tests before 
Ist October, 1885). . 

The 23rd October, 1884. — P. Srinivasa Row, let Assistant 
Master, Tinipatiir Middle School, Salem District, to be Forest 
Ranger, 5th grade, Cuddapah District, (on probation, subject 
to his passing the necessary tests before 1st October, 1885). 

The 29th October, 1884.-~P. Sunder Row, Head Classifier, Reve- 
nue Settlement Office, Nilgiris, to be Forest Ranger, 5th grade, 
(on probation, subject to his passing the necessary tests before 
let October, 1885). 
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The 5th November ^ 1884,-^T, S» Sakdrdm Rdo, Forest Banger, 
4th grade, Madura Distriot, is granted an extension of one 
month’s leave on medical certificate in continuation of that 
published at page 1394, Part II, of the Fort St. George 
Gazette of the 14th October, 1884. 

The 7ih November^ 1884. — D. Strinivasa Row, Forest Banger, 
Sidhout, Ciiddapah District, is granted privilege leave for 
45 days, from the date of Mr. Hornfroy^e taking charge of 
the range. ■ 

The nth November, 1884. — Mr. P. A. S. Sheppard, Trained 
Forest Officer, having reported his arrival at Madras on the 
forenoon of the 7th instant, is appointed an Assistant Con- 
servator, 3rd grade, from that date, and posted to Coimba- 
tore to do duty under the orders of District Forest Officer, 
North Coimbatore. 

10.— Bombay Gazette — 

No. 8124.— T/ig October, 1884. — The following draft rules 
under Seclion 7o (c) of the Indian Forest Act, No. VII. of 

1878, and Section 44 of the Bombay Land Itevenue Code, 

1879, respectively, are published in the iSomtay Government 
Gazette for general information. I'ersons who have any 
objection to urge to the draft rules are required to forward 
their ol)jection8 in writing to the Acting iSecreliiry to Govern- 
ment, Revenue Department, before the noon of Ist December, 
1884 

In exercise of the power conferred by Section ?5 (c) of the 
Indian Forest Act, 1878, the Governor in |J‘^wncil is pleased 
to make the following rules for tlie preservation of trees be- 
longing to Government but grown on occupied varkas lands 
to vkhich a survey settlement has been i xtended in tlie villages 
formerly comprised in the Sanjdii ami Kolwan TiUukas of the 
Thuna District named in the annexed list (namely): — 

1. No person who is not entitled under the s«id survey settle- 
ment to any privilege, in respect of any tree belonging to 
Government growing in any vaikas land to which that 
bettleinent has been extended, sliali fell, remove, destroy, 
lop or ill any way injure any sucli tiee, except under the 
order of the Assistant or Deputy Collector in charge of the 
taluka or of the Divisional Forest Officer. 

2. No person who is entitled to any privilege conredeil under 
the said belli ement in respect of any such tree us uforesuid 
shall — 

(a) , exercise such privilege except in such manner and to such 

extent as may be allowed by any rule at the time in foice 
prescribed in this behalf by the Collector of Tliatia under 
Section 44 of the Bombay Land Beveiiiie Code, 1879; 

(b) , fell, remove, destroy, lop or in any way injure any teak, 

tiwas or blaekwuod tree belonging to Governiiieiit, growing 
in Buy such land as ftforesaidi except under the order of 
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Assistant or Deputy Collector in charge of the tiluka or of 
the Divisionfll Forest Officer. 

8. If an occupant of any such land as aforesaid wishps to clear 
the same for cultivation he shall first of all make an applica* 
tion to the Assistant or Deputy Collector in charge of tlio 
tdluka, giving the following details : — 

(а) , his name, caste and residence; 

(б) , the village in which the land is situated, its survey number, 

the area of land to be cleared, the name of the registered 
occupant ; 

(c), the numbers and kinds of trees to be cut down. 

The Assistant or Deputy Collector, after making inquiry, shall 
forward the application, with a report, to the Collector for 
orders. 

If permission is given to clear the land, the trees when cut shall 
be at the disposal of the Forest Department. 

With reference to Clause (a) of No. 2 of the foregoing rules, the 
Governor in Council is pleased to publish, for general informa- 
tion, the following rules made by the Collector of Thana, in 
exercise of the power conferred by Section 4 4 of the Ilombuy 
Land Revenue Code, 1879, for regulating the exercise of the 
privilege of cutting fire-wood and timber for domestic or agri- 
cultural purposes conceded, under the tenn‘> of the Sinvey 
Settlement extended to the villages h>nnerlT comprised in the 
Sanjan and Kolwan Tdlukas of the Thana District named in 
the list annexed to the foregoing rules, to the occupants of 
varkas land subject to the said Settlement and to their tenants 
(namely) : — 

1. Tlie said concession did not extend to teak, tiwas or black- 
wood trees (which are hereinafter called “the excepted trees”), 
and persons exercising the privilege must not remove, destioy, 
lop or in any way injure any tree of any of those three des- 
criptions. 

2. The said concession did not extend to the removal of any 
tree or of any portion of a tree for the purposes of sale or 
trade, and persons exercising the privilege must do so only 
for their own hond-fide domestic or agricultural purposes. 

3. Persons exercising the privilege for the purpose of obtaining 
rdb must not cut the leading shoot (shenda) of any tree 
which they lop for this purpose, nor touch young shoots or 
seedlings. 

4. Persons entitled to exercise the privilege may, without pre- 
viously obtaining permission, do any of the following things 
in any varkas land in their respective occupation, provided 
that the wood, &c., gathered or cut is for use witliin limits 
of the village in which the gathering or cutting is made, 
{viz.) : — 

(1) , gather fallen dead wood and, if that is insufficient, cut wood 

from any but the excepted trees, for firewood ; 

(2) , cut wood from any but the excepted trees or bamboos for the 

purpose of making or repairing any agricultural implement; 

(»1), cut branches for rab from any but the excepted trees; 

14), cut thorny bushes or bamboos for hedges. 
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5« If any person entitled to exercise the privilege desires to cut 
wood from any but the excepted trees, or bamboos, in any 
Tarkas land in his occnpation, for building purposes, whe- 
ther the wood or bamboos are to be used within the limits 
of the same village in which they are cut or elsewhere : 

and if any such person desires to do, in any rarkas land in his 
occupation in one village, any of the things mentioned in Rule 
4 for the purpose of conveying the wood, &c., so gathered or 
cut to, and using the same in, any other village in which he 
has a house or land, he must first of all obtain permission. 

6. The permission requisite under the last preceding rule may 
be granted as follows 

(a), for cntting wood for building purposes; 

(d), for cutting and removing bamboos to an- 
other village for any purpose ; 

(c) , for gathering or cutting and removing 

firewood to another village in any quanti- 
ty exceeding in the aggregate ten cart- 
loads for any one household during one 
year; 

by the Mamlat- 

( J), for any other purpose ; • d^r or Mah&l- 

kari. 

But applications for permission may in every case be received 
and inquired into by the Mimlatdir or Mahdikari, who, if 
necessary, will obtain the order of the Assistant or Deputy 
Collector thereon. 

7. Every application for permission under Rule 5 must be in 
writing, and must contain the following particulars : — 

(a), the name, caste and residence of the applicant; 

(d) , the village and survey number in which the wood, (&c., is to 

bo gathered or cut and the name of the registered occupant; 

(c) , when wood is to be cut or removed, the kind of trees, their 

nnmbcr and dimensions, and their estimated value ; 

(d) when fire- wood, bushes or bamboos are to be removed, the 

number of cart-loads ; 

(e) the time within which it is proposed that the wood, &c,, 

shall be cut and removed ; 

(/) the village to which the wood is to be taken, if wanted for 
transport, and the route by which it is to be taken ; 

(ff) the object for which the wood is required, 

8. When permission is in any case ^iven under Rule 5 a pass 
in the form hereto annexed will be prepared in four parts, of 
which one will be retained by the Assistant or Deputy Col- 
lector and three will be sent to the MamlaldAr or MahAlkari, 
who will keep one himself, send one to the Forest Ranger and 
deliver one to the applicant. If the Mdinlatddr or MabAlkari 
himself gives the permission one part will bo unused. 

A pass granted under this rule will not render unnecessary any 
pass required by the rules in force in the Forest Departmeni. 

9. Pennission shall not bo granted for the cutting or removal 
of any woful, &c., of an amount which the oflBcer empowered 
to grant permission deems unnecessarily large; and the said 


by the Assist- 
ant or Deputy 
Collector in 
charge of the 
t41uka ; 
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officer shall enter in the pass snch limit of time as ho considers 
reasonable within which the cutting or removal permitted by 
him shall be completed, and if such cutting or removal is not 
completed within the time so prescribed, the pass shall never- 
theless cease to be in force and application must be made for a 
fresh pass before any further cutting or removal is made* 

Permit to cut or remove wood, ^c., from occupied land. 

No. 



The 23rd October, 2884. — Meeere, A. D, Wilkim, Assistant Con- 
servator of Forests, Ist grade, and R, C, Wroughton, Deputy 
Conservator of Forests, 3rd grade, respectively delivered over 
and received charge of the Divisional Forest Office, South 
Thdna, on the Idth instant, before office hours, as directed in 
Government Resolution No. 8069, dated 13th idem, Revenue 
Department. 

Meaere, S, Ilornidqe, Assistant Conservator of Forests, 3rd 
grade, and T, B, Fry, Deputy Conservator of Forests, 4th 
grade, respectively delivered over and received charge of the 
Divisional Forest Office, ShoUpur, on the 18tli instant, before 
office hours, as directed in Government Resolution No. 8069, 
dated 13th idem. Revenue Department. 

The let Novembet*, 1884, — Mr, S. Hornidge, A.M.I C.E., Assist- 
ant Conservator of Forests, 3rd grade, has reported himself for 
duty as Assistant to the Divisional Forest Officer, Poona, on 
the 2Srd October, 1884, before office hours, as directed in Goy- 
emment Resolution No. 8069, dated 13th October, 1884. 

The 4th November, 1884.^Mr. Ganesh Krtshna Shahane, Acting 
Divisional Forest Officer, Ahmednagar, delivered over, and 
Mr, R, S. Fagan received charge of the office of the Division- 
al Forest Officer, Ahmednagar, on the 28th October, 1884, 
before noon, having returned from three months* privilege 
leave. 
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1. ^— -Gazkttb OB India— 

No. 303G8.— Mount Ahu, the 8th Decemher, 188S,^Mr. A. E. 
Lowrie, Assistatit Conservator of Forests, 8rd grade, attach- 
ed to Ajmere and Merwara, has passed an examination in 
Urdu and Hindi by the higher standard as laid down for the 
North-Western Provinces in the Appendix V. of the Forest 
Department Code and adopted for Ajinere. 

No. 963.— 28th December^ 1888.--^Mr, J. Z. Pigot, who 
has been appointed by Her Majesty’s Secretary of State to the 
Forest Department of India, is appointed un Assistant Conser- 
vator of Forests of the 3rd grade. 

Mr» Pigot is posted to the Punjab, and his appc’ntment will 
have effect from the 14th December, 1883. 

2. — Calcutta Gazette — 

The 18th December ^ 1883, — Consequent on the promotion of 
Mr. A. L Homey to be a Conservator of Forests, 3rd grade, 
with effect from the 24th April, 1883, and the departure, on 
furlough, on the 23rd May, 1883, of Mr. B. H. M, ElliSy 
Deputy Conservator of Forests, the following changes and 
promotions are made in the Bengal- Assam list of officers in 
the Forest Department : — 

Mr. A, J. Mein, Deputy Conservator of Forests, 4th grade, 
Assam, and officiating in the Srd grade, to be Deputy Con- 
servator of Forests, 3rd grade, with effect from the 24th 
April, 1883. 

Mr, F. Manson, Assistant Conservator of Forests, 1st 
grades Bengal, and Officiating Deputy Conservator, 4th grade, 
to be Deputy Conservator of Forests, 4th grade, with effect 
from the 24ih April, 1883. 

Mr. R, H. M. EUia, Deputy Conservator of Forests, Srd 
grade, Bengal, to bo Deputy Conservator of Forests, 2nd 
grade, with effect from the 28rd May, 1883. 

2l£r. A. B, Oranty Deputy Conservator of Forests, 4th grade, 
Bengal, to officiate in the 3rd grade of Deputy Conservators, 
with i^ffeot from the 23rd May, 1888. 

Mr. W. E, D’Arcy, Assistant Conservator of Forests, 1st grade, 
l^njid) (transferred temporarily to Bengal), to officiate in the 
4ih giode of Deputy Conservators, with effect from the 1st 
September, 1888. 
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8, — North-West Provinces and Oudh Gazette— • 

j)0(). — Tie 7th December, ISSo. — Mi\ A. G. IIobarUHamp- 
din, Assihiaiit Conservator of Forests, from the School to the 
Oudh Circle, as a temporary arrangement. 

No. 1027. — Ihe 28th December, 1883. — With effect from the 
1st October, 1883, vice Mr, W, R, J, Brereton, promoted: — 

Mr, C, Dagahawe, Deputy Conservator, 8rd grade, to be Deputy 
Conservator, 2nd grade. 

Mr. E. Me A, Moir, Deputy Conservator, 4th grade, to be De- 
puty Conservator, 3rd grade. 

Mr, A, Smythm, B,A., Assistant Conservator, 1st grade, to 
bo Deputy Conservator, 4th grade, and to rank next below 
Mr, E, t, Dansey in that grade. 

4. — Punjab Gazette- 

No. 614. — The 29th November, 1883. — Leave, — In supersession 
of Notification No. 492, dated 21st November, 1883, it is 
hereby notified that the late Bdbu Kirpa Ram, Probationer, 
Beas Division, was granted privilege leave of absence for one 
month and 4 days, with effect from the 1st October, 1883. 

No. 517. — T?ie 30th November, 1883. — Mr, E, S, Carr, Assist- 
ant Conservator of Forests, returned to duty on the afternoon 
of the 12th November, 1883, from the 8 months’ examina- 
tion leave of absence granted to him in Punjab Government 
Gazette Notification No. 444, dated 17th October, 1888. 

The untaken portion of the leave is hereby cancelled. 

No. 520. — Mr, J, II, Lace, Assistant Conservator of Forests, 
returned to duty on the afternoon of the 12th tTovember, 1883, 
from the 3 months’ examination leave of absence granted 
to him in Punjab Government Gazette Notification No. 441, 
dated 17th October, 1883. 

The un taken portion of the leave is hereby cancelled. 

5. — Central Provinces Gazette — 

No. 55C2. — Consequent on the return from special duty of Mr, 
R, 11, C. Whiitall, Deputy Conservator of Forests, the fol- 
lowing changes in acting appointments are made with effect 
from the forenoon of the 18th November, 1883 : — 

Messrs. L, A, W, Rind and W, King, Officiating Deputy Con- 
servators of Forests, 3rd and 4th grade, will revert to their 
respective substantive appointments of Deputy Conservator, 
4th grade, and Assistant Conservator, Ist grade. 

Mr. R, 11, C, Whittall, Deputy Conservator of Forests attached 
to the Direction Division, is transferred to the Chanda 
Forest Division, on special duty. 

6. — British Burma Gazette— 

No. 11.— The Srd Decmher, With effect from the I6th 

November, J883, consequent on the return from privilege 
leave of Mr. T. li. ApHn, Mr. H. B. Ward, Assistant Con- 
servator, Ist grade, Uifieiating Deputy Cjonservator, 4th grade, 
reverts to his substantive rank. 
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No. 72.— rAc nth December, 1883.^Mr. T. S. ApUn, Assist- 
ant Conservator of Forests, reported liis return from thepri* 
vilege leave granted to him in this Department Notification 
No. 50, dated the 11th August, on the 16th November, 1883, 
before noon. 

7. — Madras Gazette — 

No. 196.— 29th Movemher, 1883,^Mr, C. E, Bramr, 
Assistant Conservator of Forests, 3rd grade, is transferred 
from the South Arcot to the Chingleput District to do duty 
under the orders of the Collector. 

No. 212,— T/itf 14th December, JIfr. J» H, JB. Brougham, 

Assistant Conservator of Forests, 2Dd grade, Anantapur Dis- 
trict, is promoted to the 1st grade of Assistant Conservator, 
with effect from the 22nd September, 1883* 

8. — Bombay Gazette — 

No. 9126. — Mr. II. Murray, Assistant Conservator of Forests, 
Kanara (N. D.), passed on the bth October last the examina- 
tion prescribed in Rule 6 of the rules published in Govern- 
ment Notification No. 2878, dated 4th June, 1880, for the 
examination of Forest Oflicers. 

No. 9127. — Mr. F. Gleadow, District Forest Officer, Jerrnck 
Circle, Bind, passed on the 3rd October, 1883, the examination 
proscribed in Rule 6 of the rules published in Government 
Notification No. 2878, dated 4tb June, 1880, for the examina- 
tion of Forest Officers. 

The 6th December, 1883. — Mr. W, R, Gaunde, Sub-Assistant 
Conservator of Forests, and Mr, 0. A, Eight, Assistant 
Conservator of Forests, respectively delivered over and receiv- 
ed charge of the District Forest Office, Kalddgi, on the 2lBt 
November, 1883, before office hours. 
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1. — Gazette of Indian 

No. 963.— 55^^ DcccmhBv^ ISSS.^—J^fr, *7, X. Pigot^ who ha » 
been appointed by Her Majesty’s Secretary of State to the 
Forest Department of India, is appointed an Aseistaut Con- 
servator of Foiests of the 3id grade. 

Mr. Pigot is posted to the Punjab, and his appointment will 
have effect from the l^’th December, 188;>. 

No. 1 I.-E. — The l«t Jamtarg, 76:, Her Majesty the Qnecn 
and Empress of India has been pleased to appoint tlie under- 
mentioned gentlemen, who by their set vices have ineiited the 
Koynl favor, to be Companions of the Order of the Indian 
Empire : — 

« « * « « 

Baden Henry Baden-PoweH, E^q , Bengal Civil Service, Addi- 
tional Commissioner, liawalpindi and Lahore Divisions. 

2. — ^Calcutta Gazette — 

The Srd Janvaryy 18^4 . — With effect from the 1st September, 
1883, during iho absence of Mi\ (J, W. Sfrettelly Deputy 
Conservator of Forests, Ist grade, on privilege leave — 

Mr. A. Eicha'dson, Deputy Conservator of Forests, Srd grade, 
to officiate in the 2nd grade. 

3Ir. F. Jj. Mansoiiy Deputy Conservator of Forests, 4tli grade, 
to officiate in the Sid grade. 

The 15th Jamtary^ 1884, — Mr. TV. M. Greeiiy Officiating De- 
puty Conservator of Forests, Chittagong Division, is allowed 
privilege leave for one month with effect fiom the 21&t De- 
cember, 1883. 

S.— Nouth-Webt Pbovinces and Oodh Gazette — 

No. 12.— T/ifi 11th Jamary, 7m.— With effect from the lat 
October, 1883, the date on which Mr, C. Bagshawe assumed 
charge of the office of Conservator, Central Circle — 

Mr. E. McA. Moir, Deputy Conservator, 3rd grade, to officiate 
as Deputy Conservator, 2nd grade. 

Mr. N, Hearle, Officiating Deputy Conservator, 4th grade, to 
officiate as Deputy Coiibervator, 3rd grade. « , , . 

No. 13.— With effect from the the 14th October, 188^ the date 
on which Major J. E. Campbell returned from leave to 

Europe — ^ 

Major J. E. Camplell, Deputy Conservator, 3rd grade, to offi- 
ciate as Deputy Conservator, 2nd grade. 
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Mr, E. McA. Moir^ Officiating Deputy Conservator, 2nd grade, 
to revert to bis substantive appointment as Deputy Conser- 
vator, 8rd grade. 

Mr, N, Hearhf Officiating Deputy Conservator, Srd grade, to 
officiate as Deputy Conservator, 4tb grade. 

No. 14.— With effect from the 10th November, 1883, the date 
on which Mr. 0. Qreig resumed charge of the office of Con- 
servator of Forests, Central Circle, on his return from pri- 
vilege leave— 

Mr. G. BagsJiawe, Officiating Conservator, to revert to his sub- 
stantive appointment as Deputy Conservator, 2nd gradoi 

Major J. E. Campbell y Officiating Deputy Conservator, 2nd 
grade, to revert to his substantive appointment as Deputy 
Conservator, Srd grade. 

Mr, A. Smythiea, Officiating Deputy Conservator, 3rd grade, to 
revert to his substantive appointment as Deputy Conservator, 
4th grade. 

No. 1j. — With effect from the let December, 1883, consequent 
on the return from privilege leave of Mr. J. M, Braidujoody 
Officiating Deputy Conservator, 3rd grade— 

Mr, E. P. Dan^ei/y Officiating Deputy Conservator, 3rd grade, 
to revert to his substantive appointment as Deputy Conser- 
vator, 4th grade. 

Mr. A. P. Broun, Officiating Deputy Conservator, 4th grade, to 
revert to his substantive appointment as Assistant Conser- 
vator, 1st grade. 

No. 44. — The 22nd January, 1884. — Errata — In the Notification 
issued from this Department, No. 1027, dated 28th December, 
1 883, /or “ with effect from the 1st October, 1883, vice Mr. 
W. R. J. Brereton, promoted, ** read “ with effect from the 
28th September, 1883, vice Mr. J. E. O" Callaghan, retired.” 

4.— Punjab Gazette — 

No. 1. — The 2nd January, 1884, — With reference to Punjab 
Oovemment Gazette Notification No. 377, dated the 8rd Sep- 
tember, 1883, it is hereby notified that Mr. W. E. D*Arcy, 
Deputy Conservator of Forests, returned to duty in this 
Province on the forenoon of the 11th December, J883. 

No. 9. — Ths 8th January, 1884,^^Mr. A. M, Reuther, Assist- 
ant Conservator of Forests, Jbelum Division, is granted pri- 
vilege leave of absence for 3 months, with effect from the 17th 
December, 1883. 

No. 10. — Mr. W, E. D'Arcy, Deputy Conservator of Forests, is 
placed in charge of the Jbelum (Forest) Division with effect 
from the 17th December, 1883, rCiieving ilfr. A. M, ReuXhtr, 
Assistant Conservator of Forests, proceeded on leave. 

6. — Cknteal Pbovimgbs Gazette- 

No. 143.— TAs 9th January, 28W.— The one month's privilege 
leave granted to Mr, Chmdar Kumar Chatterji, Sub-Assist- 
ant Conservator of Forests, by Notification No. 6038, of the 
20th November, 1883, is hereby cancelled. 
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No. 368. — The 24th January. 1884, — Mr, H Ji • 

promoted from the 3rd to the 2nd grade of Assifti Co“ 
servators of Forests, with effect from 26th May, 1883. 

6.— *Briti8h BcRifA Gazbttb— 

mi. 


7. — Assam Gazette — 

mi. 

8. ~Mtsorb Gazbttb — 

jy*7. 

9. — Madras Gazette — 

The 22nd December^ 188B,~^Mr. A, C. Colville, is appointed 
Forest Ranger, 6th grade, (Sopornumerary,) on probation, 
and posted to the Salem District. 

No. 4,~-The 8th January, 1884.^Mr. T. Sheffield, Deputy Con- 
servator of Forests, Old Scale, to be Assistant Conservator of 
Forests, 1 st grade. 

10. — BoMnAY Gazette— 

The 8th January, 1884.^Mr. Waman Eamchandra Oaunde, who 
was appointed pro tern. Sub- Assistant Conservator of Forests, 
Belgaum, in Government Resolution No. 7762 of the 19th 
October, 1883, reported himself to the District Forest Officer, 
Belgaum, on the 3rd ultimo, before office hours. 

Mr. W. R. Gaunde, transferred to the Northern Division in 
Government Resolution No. 8693 of the 27 ih November last, 
made over charge of his office to the Forester of Belgaum on 
the 17th ultimo, after office hours. 

Messrs. J, M, Fernandez and M, D’Cftxr, respectively delivered 
over and received charge of the office of the Sub-Assistant 
Conservator of Forests, Northern Division of Kanara, Kdrwir, 
on the 15th ultimo, after office hours. 

The 11th January, 1884, — Mr. II. W, Keys, Assistant Conser- 
vator of Forests, 3rd grade, reported himself for duty to the 
Conservator of Forests, Northern Division, on the 25th De- 
cember, 1883, before noon, as directed in Government Resoln- 
tion No. 9552, dated 27tii December, 1883, in the Revenue 
Department. 

The 12th January, 1884,^Mr. Waman Eamchandra Oaunde, 
substantive pro tem. Sub-Assistant Conservator of Foreste, 
reported himself for duty to Mr. A. D. Wilkins, District 
Forest Officer, North and South Th&na, on the 5th January, 
1884, after office hours, and assumed charge of the following 
Ranges of the Thdna District 

1, SAlsette. 2, Kalyan. 3, Murbdd. 4, Karjat. 5, Khildpnr. 

No, 571. — The 22nd January, 1884. — Mr. H. Murray, Assist- 
ant Conservator of Forests, 3rd grade, is promoted to the 
2iid grade, with effect from 8th October, 1883. 
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].-^Qazbttb of India — 

No. 54 . — The let February^ 1884 . — The undermentioned officer 
is granted furlough out of India with the necessary subsi 
diary leave : — 

Major F. Bailey^ B.E.^ Conservator of Forests, 2nd grade, 
Superintendent of Forest Surveys and Director of the Forest 
School, North-Western Provinces, (p a.) for one year and 
182 days, under rule IX. of the rcgnlatious of 1868. 

No, 90 . — The 8th Fehroant 1884 . — Consequent on the grant 
of furlough to Major F. Bmhy, ff./J., Conservator of Forests 
of the 2n(l grade, m chaigo of the School Circle in the North- 
Western Provinces and Oudh, Director of the Forest School 
at Dehra Dun, and Superintendent of Forc«t Surveys, the fol- 
lowing temporary promotions are made, with effect from the 
date on which Major Bailey may avail himself of the leave in 
question : — 

Mr, 0, Manriy Conservator of Forests of Iho 3rd i^rade in As- 
sam, to officiate in the 2nd grade of Conservators of Forests, 
until the issue of further orders. 

Mr, W, R. Fishery B A , Deputy Director of the Forest School, 
to officiate as Conser\ator of Forests of the 3rd grade, in 
charge of (he School Circle in the Noi th-Western Provinces 
and Oudh, and as DireOur of the Forest School, during 
Bailey's absenco on furlough, or until the issue of further 
orders. 

Mr. W. n. BeynoldSy Deputy Superintendent of Forest Surveys, 
to officiate as Superintendent of Forest Surveys, in addition 
to his other duties, during Major Bailey's absence on furlough, 
or until the issue of further orders. ^ . 

Mr. E.E, Fernamlezy Superintendent of Working-Plans, to 
officiate as Deputy Director of the Forest School, until the 

issue of further orders. r « • t 

No. 144.— 77.e iiOth February. /SM -The folbwing temporary 

promotions are made among Conse^stors V-AArnfron 

alwenco on tliree month!.’ privilege leave of Mr. • Pj 

Conservator of Foiests of the 2..d grade m the Punjab, with 
effect frooj the 5th February, 1 

Mr. A. L. Home, Conservator of Forests of the 3rd grade m 
Bengat to officiate in the 2ud grade of Conservators of 

Wild Denutv Conservator of Forests of the 3rd 

•«»••• ‘ 1 *"' ? 

servators of ForesU, and to have charge of the Forest Ue 
ptrlment in the Punjab. 
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2. — Calcutta Gazette — 

Nil. 

3. — Nortb-Webtern Provinces Gazette — 

No. 390. — The 6th February^ -Tho Hon'ble the Lieuten- 

ant-Goveroor and Chief Commissioner is pleased to declare 
the undermentioned officers to have passed the Departmental 
Examination in the subjects specified below. 

By the Higher Standard in Vernacular. 

1. Mr. F. B. Bryant^ Assistant Conservator of Forests. 

2. Mr. R. J. P. Finder^ Officiating Assistant Conservator 

of Forests. 

By the Lower Standard fn Vernacular. 

1. Mr. N. Hearle^ Officiating Deputy Conservator of Forests. 

2. Mr. A. G. Hohart-Hampdenf Assistant Conservator of 
Forests. 

3. Mr. M. H. Clijfordt Assistant Conservator of Forests. 
No. 112. — The 19th February ^ 2334.— With effect from the 

16th November, 1883, Mr. M. Me A. Moir^ Deputy Conserva- 
tor of Forests, to hold charge of the Tons Forest Division of 
the School Circle, in addition to his other duties, as a tem- 
porary arrangement. 

No. 241.— 22nd February^ 1884. — Under section 14 of Act 
X. of 1882, Mr. S. Eardley Wilmoty Deputy Conservator of 
Forests, 4 th grade, to be a Special Magistrate and to be in- 
vested with the powers of a Magistrate of the 2nd class, to be 
exercised within the limits of the Government forests in the 
Kumaun Division in respect of offences punishable under Act 
YIl. of 1878. 

No. 148. — The 26th February ^ 7334.— Afr. W. R. J. Brereton, 
Deputy Conservator of Forests, on return from furlough, to the 
charge of the B4nikhet Forest Division of the Central Circle. 
No. 144. — jifr. F. B. Bryant^ Assistant Conservator, on being 
relieved by Mr. W. R. J. Breretony to be placed on special 
duty in connection with the demarcation of forests in GarhwEl. 

4, — Punjab Gazette— 

No. 68. — The 8th February^ 7334.— It is hereby notified that 
Mesere. J. B. Lacty and E. 8. Carry Assistant Conservators 
of Forests, have passed the Departmental Examination by the 
Higher Standard in Hindustani. 

No. 76. — The 15th February^ 7334.— The promotions of Meeere. 
J. C. McDonell, G. G. Minnikien and W. E. D^Arcy^ ordered 
by Notification No. 481, dated 16th November, 1883, shonld 
have effect from the Ist October, 1883, and not from the 2nd 
idem as therein notified. 

No. 82.— 16th February, 7334.— 3fr. 0. F. EUiott, Deputy 
Conservator of Forests, ^walpindi Forest Division, is grant- 
ed furlough to Europe for one year and seven months, under 
Section 49 of the Civil Leave Code, with effect from the 25th 
March, 1884, or such subsequent date as he may avail himself 
of it. 
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No. 87. Mr. J, H. Lace^ Assistant Conservator of Forests 
grade, is promoted to Assistant Conservator, 1st srade* 
pro tern., xfith effect from the 10th November, 1883? ' 

5. — Central Provinces Gazette 

Nil. 


2Bd 

8ub. 


6. — British Burma Gazette — 

Nil 

7. — Assam Gazette — 

Nil 


8. — Mysore Gazette — 

Nil 

9. — Madras Gazette — 

The 3rd February, 1884.-^ Mr. E. Dumpier, Sub- Assistant Con- 
servator of Forests, Ganjam, is granted three montlis* 
sick leave on half pay, with effect from 2nd February, 1884. 

The 6th February, 1884.— 

Rules for the Examination of Forest Subordinates in the 
Southern Circle. 

The undersigned publishes, for general information as regards 
his Circle, the following extracts fron* rules which have re- 
ceived the approval of Government in their Order No. 1506, 
dated the Ist December, 1883. 

Subject of Examination — The Examinations to be passed by 
officers of the subordinate staff are — 

1. Language Test. 

2. Surveying Test. 

3. Departmental Test. 

The language test may either be in English or the Yemacnlar. 
This test is, however, not required from officers who have 
passed the Middle School Examination, first-class certificate, 
from Graduates, or holders of the F.A. certificates of the 
Madras or other Indian University, or from Matriculates of 
that University who have also passed the handwriting test. 

2. — Language Test. — The following is the test for language ex- 
amination : — 

I. Reading fairly, and translating with accuracy, an original 
native letter or report of moderate length and difficulty 
in the language of the district. 

II. Dictating an order. 

III. Rendering into English a vernacular report read out. 

IV, Conversing with the Examiner, or with natives of India, 

on subjects likely to occur in the performance of profes- 
sional duty, in the transaction of ordinary business, or 
in the course of every-day life. If the candidate prove 
his ability to comprehend readily all that is said to him 
and to make himself fairly intelligible, more should not 

be required of him. . 

Hindus and Muhammadans not being Matriculates or not having 
passed First-class Middle School Examination must pass the 
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same test in English. The examination will be conducted 
under the control of the Collector of the district. 

Z,— Survey Test , — The surveying test will be as follows : — 

“ A circuit round an area of not less than two square miles of 
flat country to be traversed with a prismatic compass and 
chain ; the bearings, distances, and ofifsets to be recorded in a 
field-book and to be plotted on a scale of not less than eight 
inches = one mile. The roads, paths, streams, houses, and 
other topographical features to bo filled in by plane-table and 
chain. If the officer conducting the examination certifies that 
no plane-table is available, the interior detail should be filled 
in by prismatic compass and chain. A line not less than one 
mile in length to be levelled throughout from both ends, and 
the sections to he afterwards plotted on a scale of eight inches 
= one mile for horizontal distances, and not less than twenty 
feet r= one inch for vertical distances.” 

The examination may be held at any time that is convenient to 
the examining officer, t.e.. the nearest Depiity »Snpcrintendent 
of Survey or Executive Engineer, who will forward the maps 
and field- book to the Coii«^orvator of Forests, with his recom- 
mendations, and a certificate that the work is ftondyfV/c that of 
the officer under examination, and that it lias been done under 
bis supervision. 

The Conservator, having satisfied himself that the rules have 
been strictly adhered to, will countersign the certificate and 
intimate the result to the candidate. 

4. — Departmental — The Departmental tiist will be in the 

following subjects 

(a). The keeping of forest accounts and returns. 

{b). The Forest Act and Rules of the District. 

(c) . Acquaintance with the timber trees and important forest 

products of the district and their qualities and uses. 

(d) . The timber trade and consumption rtf timber, fuel, and 

other important produce in the district and surrounding 
conntry, w'ith the system of extraction and rates of labor, 
including the management of elephants. 

(e) . The general management of forests and plantations and the 

duties of the forest staff in i>rotection ; the system used 
to protect forest from fire, the demarcation of reserved 
forests, and the construction of forest roads and forest 
bouses. 

The examination will be conducted by means of written papers 
to bo drawn up by the Conservator of Forests, who will either 
hold the examination himself or send the papers to the CollecU 
or to be set to the candidate. 

The answers of the candidate will then be returned to the Con- 
servator, Vrho will decide on the result, and, if the candidate 
has passed, notify the same in the Ibrt St, George Gazette^ 

The papers sot should not be of too difficult a ebaraoter, but 
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Bbonld be generally suitable to the intelligence of subordinate 
officers, refer chiefly to the works and conditions peculiar to 
the district, and embrace as wide a field of forest knowledge 
as possible. 

The examinations will ordinarily be held in the first week in 
each half-year, that is, in the first weeks of January and 
July, and District Forest Officers should arrange to givr at 
least a month’s notice to the Conservator of the intention of 
any officer to appear. The first Departmental Test examina- 
tion under these rules will be in April next. 

No applications to appear for examinations sbonld be submitted 
for the Conservator's sanction unless the District Forest Officer 
has satisfied himself that the candidate has a reasonable ex- 
pectation of passing. 

5. First Appointment as Forester . first appointment to the 
class of ** Forester,” the following certificates are necessary : — 

1. That the candidal** is not over 25 years of age. 

2, That ho is either — 

i. A Graduate of the Madras or other Indian Univer- 

sity, or 

ii. Holds the F.A. certificate of such University. 

iii. Has passed the Matricnlation Examination and 

Handwriting test. 

iv. Holds the first-class certificate of the Middle 

School Examination. 


3. That he produce the prescribed medical certificate of 
physical fitness. 

The Conservator may appoint candidates who have not submit- 
ted certificate No. 2 ou condition that they submit it within a 


period of probation to be fixed by him. 

6. First Appointment to Forest First appointment to 

the doss of Forest Ranger will, as far as possible, be made by 
the promotion of Foresters on the condition that — 

i. They produce the certificates required by paragraph 5. 

ii. They are considered on probation until they have pass- 
ed the test in surveying and the departmental tests 
required by puragraphs 3 and 4. The time of such 
probation will be Exed, in each case, by the Oonse^a- 
tor. Similar conditions will regulate direct appomt- 
ments to the Ranger’s class. 

7. Pnmotion to StA-Assu>tmt 

to the class of Bab- Assistant Conserrator, a 

must have passed the examinations, “l 

he reported to he otherwise properly quabfied, 

ligent, smd capable of carrying out the ^ ^ 

Forest Officer. Preference will be given to those who obtain 
the Ranger’s certificate at the Forest School. 

8. Tt$U rtqoirtd of Candidatt* for office appomftnsiUs.— The 
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following is a table of the several tests required of candidatea 
for admission to the office establishments of the department:—- 


Offloe. 

Middle School Bx* 1 
amination in the i 
First Olau. 

Account Test, 
Special Test VI. 

Translation 

Lower Grade, 
Bpeolal Test 
VII-B. 

Prdols Wiitlnf, 
Higher Orsde, 
Bpedal Test 
Vlll-A. 

CoDBerrator 

All employes in 
appointments 
of the value of 
Rupees 20 and 
upwards in per- 
manent estab- 
lishments, 

Accountants on 

Head Clerk. 

Head Clerk, 

of Forests, 

Rupees 40 and 
upwards, the 
test in book- 
keeping only. 


Referencer. 

Di it r ic t 
Forest Of- 
ficer, 

Dc. do. 

Head Clerk and 
Accountants on 
Rupees 80 and 
upwards, the 

1 test in book- 
keeping only. 

Do. 



Graduates are exempt from passing the Precis-writing and 
Translation tests. 

These rules came into force from the let December, 1883, and 
apply to all Bangers, Foresters, and Clerks who are now on 
probation. 

10.— Bombay Gazbttb — 

The 6tk February j 1884,^Mr. J. M, FmiarMf«,Vho was in Gov- 
ernment Resolution No. 8693, dated the 27lh November, 1883, 
transferred to Belgaum to do duty as Acting Sub- Assistant 
Conservator of Forests, received charge of the Bub- Assistant 
Conservator's office there from the Forester of Belgaum on 
the Ist ultimo, before office hours. 
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Gazbtts of Indian 

No. m.—Tlu25th March, iSS^.-Coaseqnent on the retire- 
ment from the service of Mr. M. J. Slym, Deputy Oonser. 
valor of Forests of the 1st grade in British Burma, Mr. C. J 
Potuonby, Deputy Conservator of the 2nd grade in the North- 
Western Provinces and Oudhj and officiating in the 1st grade 
of Deputy Conservators, is confirmed in the latter appoint- 
ment, with effect from die 16th December, 1883. 

2. — Calcutta Qazbttb — 

The 3rd March^ 1884*’^Mr» C. 0. D. Ford^ce, Assistant Con- 
servator of Forests of the 3rd grade, is promoted to the 2nd 
grade of Assistant Conservators, with eifect from the 5th 
November, 1883. 

The 4th March^ 1884, — Mr, A, R, Grants Deputy Conservator 
of Forests, Teesta Division, is allowed leave f'f absence for 
six months, without allowances, with effect from the 2l8t 
April, 188ia 

ilfr. W, Johnston^ Assistant Conservator of Forests, will take 
charge of the Teesta Division on return from furlough. 

The 12th March^ 1884, — In modification of the previous noti- 
fioation of the 4th instant, Mr, A, R. Grants Deputy Conser- 
vator of Forests, Teesta Division, is allowed special leave of 
absence for five months, with effect from the let June, 1884. 

Mr. A, L, Home, Gonseryator of Forests, Bengal, will take 
charge of the Teesta Division, in addition to bis own duties, 
duriug the absence, on leave, of Mr. A. R. Grant, or until 
farther orders. 

3. — Nobth-Wbbtbbh Pbovinobs Gazette— 

No. . — The 7th March, 1884,^Mr. S. Eardley-Wilmot, 

Deputy Conservator of Forests, is appointed to the charge of 
the Eumaun Forest Division, with effect from the forenoon of 
the 6th November, 1883. 

No. ilg. March, 1884.-Mr. W. R. J. Brereton, 

Deputy Conservator of Forests, having reported his return to 
duty on the forenoon of the 31st December, 1883, was placed 
on special duty in connection with boundary work of the 
Garhwil Division from that date to the 12th February, 1884, 
inclusive. 
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No. The ^ March, im— With effect from the 

8th Jannary, 1884, the date on ^hich Mr, Reynolds took 
charge of his office of Deputy Superintendent, Forest Sur- 
Teys, Mr, E. F, Litchfield to revert to his substantiye appoint- 
ment as Assistant Conservator, 1st grade. 

af-Tv ' 1884.— Mr. F. B. Bryant, 

Assistant Conservator, 8rd grade, to be Assistant Conser- 
vator, 1st grade, with effect from the 15th October, 1883, 
the date on which he passed the higher standard in Urda 
and Hindi. 

4. — Punjab Gazette— 

No. 110.— TAe 5th March^ 7854.— Prom Punjab Government 
Notification No. 87, dated 16th February, 1884, ordering the 
promotion of Mr, J, H, Lace^ to Assistant Conservator, let 
grade, strike out the words sub pro, tem,*^ 

Mr, Lace is confirmed in that grade with effect from the 10th 
November, 1883. 

No. 129 . — The 12th March^ 7554.— Ji/r. J. H. Lace^ Assistant 
Conservator, is appointed to the charge of the GujnCnw41a 
Division, which he received over on the forenoon of the 2nd 
February, 1884, from Mr, A, E, Wildy appointed Officiating 
Conservator of Forests. 

No. 131. — With reference to Government of India Notification 
No. 144F., dated 29th February, 1884, appointing Mr, A, E, 
Wildy Deputy Conservator of Forests, 8rd grade, to officiate 
as Conservator of Forests, Punjab, during the absence on 
privilege leave of Jlfr. B, Ribbentropy His Honor the Lieute- 
nant-Governor has been pleased to make the, following offici- 
ating promotions during Mr, Ribbentrop*s absence with effect 
from 5th February, 1884 : — 

JIfr. fV, Shakeepear, Deputy Conservator, 4th grade, to officiate 
as Deputy Conservator, 3rd grade. 

Mr, A, E, Down, Assistant Conservator, 1st grade, to officiate 
as Deputy Conservator, 4th grade. 

Mr, E, S, Carr, Assistant Conservator, 2nd grade, to officiate 
as Assistant Conservator, Ist grade. 

5. — Central Provinces Gazette — 

No. 104S, •"•Mahomed Qhouse, Siib- Assistant Conservator of 
Forests, on probation, is confirmed in his present appointment, 
with effect from the 1st January last, to fill an existing 
vacancy. 

No. 1485 . — The 26th March, 1884, — Mr, M, S, Fowler, Assistant 
Conservator of Forests, attached to the Direction Divisiooi 
is temporarily transferred to the Chanda Division. 

Mr, M, S, Fowler relinquished charge of his duties in the 
Direction Division on the forenoon of the 1st March, 1884, 
and reported his arrival at Chanda on the afternoon of the 
drd idem. 
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6.— Bbxtibh Bobma Gazette — 

No. 6.— 2Ut February f 1554.— Consequent on Ibe retire- 
ment of Mr.'M. J. Slyrriy Deputy Conservator of Forests, let 
grade, the following promotions are made in the British 
Burma Forest Department, with effect from the 16th Decem- 
ber, 1883 — , 

Captain C. T. Bingham^ Deputy Conservator, 3rd grade, to he 
Deputy Conservator, 2nd grade. 

Jfr. P. J. Carter^ Deputy Conservator, 4th (officiating 3rd} 
grade, to be confirmed as Deputy Conservator, 3rd grade. 

Mr, 2\ U, Aplin^ Assistant Conservator, 1st (officiating Deputy 
Conservator, 4th) grade, to be confirmed as Deputy Conser- 
vator, 4th grade. 

Mr, J, W, Oliver^ Deputy Conservator, drd grade, to officiate as 
Deputy Conservator, 2nd grade. 

Mr, C, iv. Palmer^ Deputy Conservator, 4th grade, to officiate 
as Deputy Conservator, 3rd grade. 

Mr, H. B, Ward, Assistant Conservator, Ist grade, to officiate 
as Deputy Conservator, 4th grade. 

7. — Assam Gazette — 

No. e^,--The 12th March, 2554.— The following Notification is 
re- published from the Calcutta Oazeiie of the 5th March, 
1884— 

The 3rd March, 1554.— J/r. C, 0. D, Fordyce, Assistant Con. 
servator of Forests of the 8rd grade, is promoted to the 2nd 
grade of Assistant Conservators, with effect from the 5th 
November, 1883. 

8. — Mysore Gazette — 

Ml. 


9.— Madras Gazette — 

The 25lh February, 1884.— Ur, W. C. Woutertz, Forest Ranger, 
4th grade, Ttichiuopoly, has passed the Language Test in 

Tamil, „ -ra * 

No. 30.— TAe 4th March, 1884,— Mr, A, W. B. Higgens, Deputy 
Conservator of Forests, Ist grade, Cuddapah, three months 
privilege leave, from or after the 25th instant, under k,ecuon 
73 of the Civil Leave Code. 

No. 32.— A/r. Q, Uomfray, Assistant Conservator of Forests, 
Srd grade, to act as District Foieat Officer, Cuddapah, dunng 
the absence of Ur. Siggens on privilege leave, or until further 
orders 

No. 38.-rAs Srd March, 1884,-Ur. B. J. A. Forfar, AssisU 
ant Conservator of ‘Forcsta, Srd grade, has passed by the 
Lower Standard in Tamil. 

No. 87.— The 18th March, 1884 .— Meme. T. 

F. A. Lodge, Forest Officers appointed by the Secretary of 
Bute, havfng reported their arrival on the 
20th December,*^ 1883, are brought on the atrength of the 
Madras Forest establishment from that date. 
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Th» HtK Marchf 1884 , — (?. AruUnantham Pillaif Fomter, 2nd 



PUlai, 

No. 40.— 2Sth March, 1884,^Mr, W, C. Hayne, Deputy 
Conserrator of Forests, 3rd grade, and District Forest Officer, 
Tinnevelly, one year’s furlough, with the usual subsidiary 
leaTe, from or after the 15th April next, under Section 49 of 
the Civil Leave Code, 5th Edition. 

1^0. 44.— it/ir. H, J, A. Porter, Assistant Conservator of Forests, 
Srd grade, to be Assistant Conservator of Forests, 2nd grade, 
with effect from the 24th January, 1884, and District Forest 
Officer, South Coimbatore Division. 

No. 45. — T, Muhammad ^Ali Sahih Bahadur, Sub- Assistant Con- 
servator, 1st grade, to be District Forest Officer, Chinglepnt. 

No. 46.— Jfr. C. E, Brasier, Assistant Conservator, 8rd grade, 
to act as District Forest Officer, Tinnevelly, during the ab- 
sence of Mr, W, C, Hayne, Deputy Conservator of Forests, 
Srd grade, or until further orders — to join on relief by ilfu- 
hammad 'Alt Sahib Bahadur, 

10.— Bokbat Gazette— 

Eaetract from Circular No. 6, dated 17th March, 1584.— It has 
been decided to introduce the Government of India Forest 
Department Code into this Presidency with effect from the Ist 
April, 1884. 
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I.^GAEITTV op I»D1A— 

No. 229.— April, 1884.-— Mr. D. P. Copeland, Officia 
ting Assistant Oonserfator of Forests of the 8rd grade, in 
Assam, is confirmed in bis appointment, with effect from the 
11th March, 1884. 


2.— Calcutta Qaebttb— 

The S5th April, 1884.^Mu W. M. Green, Officiating Deputy 
Conservator of Forests, Chittagong, is allowed privilege leave 
for three days, in extension of the leave granted to him under 
the order of the 15th January, 1884. 

J.— NoBTH-WisTEBir Provihcbs GazBTTB— 


^ 0 . 5ik Apnl, 1554.— With effect irom the 16th 

De^cember, 1883, the date on which Mr. C. J. Ponsonby, Offici- 
ating Deputy Conservator of Forests, Ist grade, was confirmed 

in that appointment — a « j 

Mr. W. 6. Man, 0£Bciating Deputy Conservator of Forests. 2nd 
grade, to revert to his substantive appointment of Deputy Con- 

Officiating Deputy 

8rd grade, to revert to his substantive appointment of Deputy 

OffieSg Deputy 

grade, to revert to hU substantive appointment of Assistant 
Conservator, let grade. 

No. 19th April, 1884.-~Mr. N. HmrU, Assistant 

Division. ^ 

No .—M r, A. a. Boiart-Sampden, Assistant Conservator 

M f™» »“ «• “* 

to be attached to the Tons Forest Division. 


t.—PmSMB QA2aR»- 
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Consoirator of Forests in the North-Western Provinoes, is 
appointed to be an Assistant to the Superintendent of the 
Simla Hill States in the Punjab. 

No. 163. — Under the terms of the Bashahr Forest Lease, Mr, 
E, McA, Moir^ Assistant to the Superintendent of the Simla 
Hill States in the Punjab, is invested with the powers of a 
Magistrate to try offences against the Rules of the Bashahr 
Forest Lease within the limits of the Bashahr territory. 

No. 169 . — The 2nd Aprils 18S4.^Mr. A. M, Reuther, Assistant 
Conservator of Forests, returned to duty on the forenoon of 
the 17th March, 1884, from the privilege«leave of absence of 
three months granted by Punjab Government Notification No. 
9, dated 8th January, 1884, and took over charge of the 
Jhelum Division on the same day from Mr, W. E. D’Arcy, 
Deputy Conservator of Forests. 

No. 178 . — The 8th Aprils 1884, — Mr,J. L,Pigoty Assistant Con- 
servator of Forests, is transferred from the Lahore to the 
Bashahr Division. He left the former on the afternoon of the 
18th March, 1884, and joined the latter on the forenoon of the 
20th idem. 

No. 181. — Mr, W, Shahespeavy Deputy Conservator of Forests, is 
transferred from the Mooltan to the Rawalpindi Division. He 
made over charge of the former on the afternoon of the llth 
March, 1884, and received charge of the latter on the afternoon 
of the 13th idem. 

No. 182. — Mr, E, S, Carr, Assistant Conservator of Forests, 
is placed in charge of the Mooltan Division, with effect from 
the afternoon of the llth March, 1884. 

No. 183. — Mr. C, F. Elliot, Deputy Conservator of Forests, 
Rawalpindi Division, was relieved of his duties on the alter- 
noon of the 1 3th March, 1884, and proceeded on leave subsi- 
diary to the furlough granted to him by Punjab Government's 
Notification No. 82, dated 16th February, 1884. 

No. 185. — His Honor the Lieutenant-Governor has been pleased 
to make the following temporary promotions, with effect from 
the 14th March, 1884, consequent on the departure on furlough 
of Mr. C. F. Elliot, Deputy Conservator, 3rd grade 

Mr, E, Forrest, Deputy Conservator, 4 th grade, to Deputy Con- 
servator, 3rd grade. 

Mr. A. M. Reuther, Assistant Conservator, Ist grade, to Deputy 
Oonservator, 4th grade. 

5.— Cbsttbal Pbovivcbs Gazette — 

No. 1682.— TAe 8rd AprU, 1884.^Mr, R, H, C, WhiHall, De- 
puty Conservator of Forests, on special duty in the Chanda 
Division, is appointed to the charge of the Chanda Forest 
Division. 

Mr, Whitiall received charge of the same on the afternoon of 
the lOih March, 1884, from Mr. J. Maepkerson, Deputy Con- 
servator of Forests, retired. 

No. 1937.~ilfr. JET. B. Anlhmy, AssisUnt Oonservator of For- 
ests, attached to the Bhandara District, assumed eharge of the 
2nd daas reserved forests of that district, on the 5th instsnt. 
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6. — British Burma Gazette — 

jyi7. 

7. — Assam Gazette — 

mi 

8. — Mysore Gazette — 

Nil 

9. — Madras Gazette — 

The 13th March, 1884.— Mr. H. H. Ward, Forest Ranger, K6d6r 
Range, is granted two months’ extension in continuation of the 
three months* sick leave granted to him in office order No, 66 
of 1883-84. 

The 25th March, 1884 . — The sick leave for three months granted 
in office order No. 60 to the late Mr.E. Dampier, Sub-Assist- 
ant Conservator of Forests, Qanjam, is converted into privi- 
lege leave with effect from the 2nd February, 1884. 

The 5ih April, 155-f.*-Fore8t Ranger A. S. Maria Pragdaam 
Fillia (on probation) is transferred from the Tinnevelly to the 
South Coimbatore Division, with effect from date of Mr. Mos^ 
relief in the latter division. 

10. — Bombay Gazette — 

No, 2729.— 31 st March, 1884,— Mr. C. Greatheed, Ist 
grade Assistant Conservator of Forests, Sukkur Circle, is 
allowed furlough for eighteen months under Section 49 of the 
Civil licavo Code, bth Edition, from the Ist May, 1884, or 
such subsequent date as ho may be able to avail himself of it. 

No. 2832. — The Srd April, 1884. — Mr, Lakshman Ddji Joahi, 
Sub- Assistant Conservator of Forests, Khandesh, was allowed 
privilege leave of absence for one month and fifteen days from 
the 19 th February, 1884. 

No. 2922.— 7th April, 1884 . — ilfr. A, T. Shuttleworth, Con- 
servator of Forests, N. D., is allowed furlough for six months 
from the 18th instant, or from such subsequent date as he may 
avail himself of it. 

Lieutenant-Colonel W, Peyton, Conservator of Forests, S. D., 
is appointed to act as 1st grade Conservator of Forests ; Lieu- 
tenant- Colonel J. Q, McRae, Conservator of Forests in Sind, 
to act as 2nd grade Conservator, and Conservator of Forests, 
N. D. ; and JIfr. W. S. Sexton, 2nd grade Deputy Conserva- 
tor of Forests in Sind, to act as 3rd grade Conservator, and 
Conservator of Forests in Sind, during the absence of Mr. 
Shuttleworth, or till further orders. 

No. 2953.— His Excellency the Governor in Council is pleased to 
make the following appointments in the Forest Department — 

Meeare. B. P. Ryan, O. M. Ryan and Shoukirdm Perihdde^ to be 
Srd grade Sub- Assistant Conservators of Forests. 

Meaara. W. O. Clabby and (?. F, Blackwell to act as Srd grade 
Bub-Assistant Conservators of Forests, Northern Diyision. 
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1. ^Gazbtt8 OB India— 

Nil. 

2. — Calodtta Oazbttn — 

The 9th May f 1884,— Mr. F, B. Maneon, Deputy Consemtor of 
Forests, whoso services were, in the notification dated the 
17th September, 1863, placed at the disposal of the Conser- 
vator of Forests for special duty, assunied charge of the 
Hazaribagli Forest Division from Mr, R. L. Heinig, OflBcia- 
ting Assistant Conservator of Forests, on the afternoon of the 
29th December, 1883. 

The following postings of officers are sanctioned from the let 
April, 1884, with effect from which date the forest charges 
hitherto known as the Palamow, Hazaribagh, and Singhboom 
Forest Divisions are grouped together, and will form the 
Chota Kagpore Forest Division : — 

Mr. F. B, Man&on^ Deputy Conservator of Forests, to the charge 
of the Chota Nagpore Forest Division, retaining charge of 
the Hazaribagh Forest Sub-Division of that Division. 

Mr, C. A, 0, LilUngstonj Assistant Conservator of Forests, to 
the Palomow {Sab-Division. 

Mr, R, L, Ileinig, Officiating Assistant Conservator of Forests 
to the Singbhoom Sub-Division. 

The 12th jl/ay, 1884,— Mr. F. B. Mamon, Deputy Conservator 
of Forests of the 4 th grade, in Bengal, is appointed to act 
in the 3rd grade of Deputy Conservators, during the absence, 
on furlough, of ilfr. A, J. Mein^ Deputy Conservator ot 
Forests of the 8rd grade, in Assam, with effect from the date 
on which this officer availed himself of the one year s furlough 
granted to him by the Chief Commissioner of Assam. 

The ISth May^ 1884,— Mr, G, W, JStretteti, Deputy Conservator 
of Forests^ Bunderbuns Division, is granted furlough for three 
months on medical certificate, with effect from the 8th instant, 
or such subsequent date as ho may avail himself of it. 

Mr. W. M. Oreenj Officiating Deputy Conservator of Fgr^ts, is 
transferred from the Chittagong to the Bunderbuns Forest 

Division* - . / 

Mr. B, B. M. Ellis, Deputy Conservator of Forests, on fur- 
ioii|;h, is posted to the charge of the Chittagong Forests 
Diviiuoiiu 
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The 17th May, 1884,^Mr. R, L, Seinig, Officiating Assintant 
Gonseirator of Forests, Singbhoom Forest Sub-Division, is 
allowed three months* privilege leave, under Section 138, Chap- 
ter X. of the Civil Leave Code, with effect from the 15th May, 
1884, or any subsequent date on which he may avail himself 
of it. 

Jfr« F, B. Manson, Deputy Conservator of Forests, Chota Nag- 
pore Forest Division, will hold charge of the Singbhoom 
Forest Sub-Division, in addition to his other duties, during the 
absence of Mr. Heinxg, on leave, or until further orders. 

8.— North- Western Provincbs Gazette^ 

No. The 19th May, 1884.— Mr. M. H. Clifford, As- 

sistant Conservator of Forests, 8rd grade, to be Assistant 
Conservator of Forests, 2nd grade, with effect from the 18th 
October, 1882. 

-j - . — J/r. A. G. Hobart- Ifampden, Assistant Conser- 

vator of Forests, 3rd grade, to be Assistant Conservator of 
Forests, 2Qd grade, from the 18th October, 1883, the date on 
which he passed in Hindustani by the Lower Standard. 

4. — Punjab Gazette — 

No, 227. — The 5th May, The following officers of the 

Forest Department have passed the Departmental Examina- 
tion in Land Revenue : — 

Mr, A, M, Reuther, with credit. 

Mr, L, O, Smith. 

Mr. J, E, Barrett. 

No. 228. — The following officers of the Forest Department have 
passed the Departmental Examination in Forest Law 
JIfr, A, M. Reuther. 

Mr. L. O. Smith. 

Mr. E. Murray. 

Mr. J. E. Barrett. 

5, — Central Provinces— 

No. 2272. — The 10th Afay, 7884.— Consequent on the retirement 
from the service of Mr. J. Macphereon, Deputy Conservator 
of Forests of the 3rd grade, the following permanent and tem- 

{ >orary promotions are made with effect from the 11th March 
ast : — 

JKr. W. P. Thomas, Deputy Conservator of Forests of the 4th 
grade, in the Centrid Provinces, and officiating in the 8rd 
grade, is confirmed in'the 3rd grade, 

Mr. G. F. Prevost, Assistant Conservator of Forests of the let 
grade in Berar, and officiating Deputy Conservator, is appoint- 
ed to be a Deputy Conservator oi the 4th grade. 
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Mr, 0» F, Taylor^ Assistant Oonsevvator of Forests of the Snd 
grade, in tbe Central Provinces, and officiating in the let 
grade, is confirmed in the let grade. 

Mr» X. A, W, Rindy Deputy Conservator of Forests of the 4.th 
grade in Berar, is appointed to officiate until further orders in 
the 3rd grade of Deputy Conservators. 

Mr. W. Kinsfy Assistant Conservator of Forests of the Ist grade, 
in the Central Provinces, is appointed to officiate until further 
orders as Deputy Conservator of Forests of the 4th grade. 

G.^Britisb Bobmah Gazette— 

No. 9,^The 22nd Aprily Under the provisions of section 

60 Chapter V. of the Civil Leave Code, Mr. J. Adamony 
Deputy Conservator of Forests, is granted 10 months’ fur- 
lough to Europe, with effect from the Ist July, 1884, or the 
Bubsecineat date on which he may avail himself of it. 

7. -i* Ass AW Gazette— 

Nil. 


8.— Mysore Gazette— 

No 2S.—Mr.J. Jt<!pft«w,Snb-A8sistantConserTator of Forests, 
Hsssan, is granted six weeks’ privilege leave from such date 
as he mav avail himself of the same. . , j 

Wr IT Prahlada Rao, Forest Probationer, Bangalore, le placed 
infhafjriftheSnb-Assistant Coneervator’e office Hessan 
during the absence of Mr. Steph^M on leave, or until further 
orders. 


9. — Madras Gazette— 

Tkt 14th Man 1884.— Mr. P. M.Montdro, Forest Ranger, 5th 

n, Apra, i. ™ana.li«i 


10.— Bombay Gazette— 

OoiiMrT.tor .* ^ i Officw, Soath Tlifa.. on 

A. D. Wilkin,, Divisional Fwest u . ,^f„ence to 
2Ut April, 1884, before office hours, wit 
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GoT6nu«nt Resolution No. 2953, dated 7th ApiQ, 18S4, 
Berenue Department. 

Na 4079,— TAe SI st May, 1 884.— Mr. F. S. Menem, Sub- Aosist- 
aat Conservator of Forests, Einara, Southern Division, was 
granted extension of leave of absence on medical certificate 
from 15th July, 1382 to 14th August, 1882, both days 
inclusive. 
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1.— Gazizti of Ibsu— 

No. 402.-2^ 12th JmCy 1884, — Mr, H, H, Davis^ Deputy 
Oonservator of Forests of the 2nd grade in Bengal, is ap- 
pointed to officiate in the Ist grade of Deputy Conservators 
during the absence of Mr. G, IV. StretUlly on three months’ 
furlough on medical certificate, or until further orders. 

No* 4\Q.^The 18th JunCt i$^4.--The undermentioned Officiat- 
ing Assistant Gonserratora of Forests of the 3rd grade in the 
provinces noted opposite their names are confirmed in their 
appointments, with effect from the 14th May, 1884 : — 

Jfr. J, C, Murray, British Burma. 

Mr, B, A, Rebsch, North-Western Provinces and Oudh. 

Jlfr. H, O. Young, Assam. 

No* 466.— TAe 27th June, The following temporary 

promotions are made among Conservators of Forests daring 
the absence on three months’ privilege leave of if’. Q. Mann^ 
Officiating Conservator of Forests of the 2nd grade in Assam, 
or until further orders : — 

Mr, A. L, Home, Conservator of Forests of the 3rd grade in 
Bengal, to officiate in the 2nd grade of Conservators of 

Forests. _ ^ „ 

Jlfr. J. T, JelUcoe, Officiating Deputy Conservator of Forests ot 
the 2nd grade in Assam, to officiate in the 3rd grade of Con- 
servators of Forests, and to have charge of the Forest Depart- 
ment in Assam. 


2. — Caloutta Gazbttb — 

The 80th May, 1884.— Mr. 0. A. G. 
aervztor of Poreats of the 2nd grade, is appointed 
in the 4th grade of Deputy ConserTatora of Forests with 
afpAAti fmm 7th Auril. _ 



he nth Jutu, J884.-Mr. 0. A. SiMm, 

orders dated the 13 th May, 1884. ^ ^ ^ 

The met June, 1884.-lu the 

1684, pnUiAed in the g SnS 

1884| Mgarding the promotion of Mr. C. A. U. uumgn , 
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Asnstant ConserFator of Forests of the 2nd grade, to the 4th 
grade of De^mty Oonseryators, for the words “ with effect 
from the 7th April/* ttad with effect from 7th May.*’ 

^.^-North-Wsst PaoviNOBs Gazette*— 

No, 410 . — Tht l&th June^l884 . — ^The nndermentioned Offioiat* 
ing Assistant Conseryators of Forests of the 8rd grade in the 
proyinces noted opposite their names are confirmed in their 
appointments, with effect from the 14th May, 1884. 

* « ♦ * « 

Jfr. B. A. Rehschy North-Western Proyinces and Oodh. 

« « » • • 

4. — Punjab Gazette — 

No. 802,— 20th Junt^ 1884 , — Wilh the approval of the 
Government of India, the Hon’ble the Lien tenant- Governor 
is pleased to appoint Banger Ladha Singh an Officiating 
Probationer in the class of Snb- Assistant Conseryators of 
Forests with effect from the 4th November, 1883. 

No. 305 . — Tht 21 St June, 7884.— With reference to Notification 
No. 163, dated 28th March last, Mr, E, McA, jlfntr, Assist- 
ant to the Superintendent of the Simla Hill States, is invested 
with the powers of a Magistrate of the 2nd Class as defined 
in Section 32 (8), of the Code of Criminal Procednre, 1882. 

5. — Gbktbal Provinces Gazette- 

No. 2727 . — The 7fh June, 1884 . — With reference to Notification 
No. 1856 of 27th May, 1882, Mr, F, C. Hiche, Assistant 
Conservator of Forests, on retam from fnrlough is temporari- 
ly attached to the Direction Division. 

Mr, Hicks reported his arrival at Nagpnr and assumed charge 
of his duties on the afternoon of the 31st ultimo. 

No. 2728. — Mr. F. C. Hicks, Assistant Conservator of Forests, 
attached to the Direction Division, is posted to the Chhind- 
wara District. 

No. 3017.— 24ih June, 1884, — Mr. O. F. Taylor, Assistant 
Conservator of Forests, in charge of the Nagpur Forest Divi* 
sfon, is, as a temporary measure, attached to the Direction 
Division, with effect from the 1st current, in addition to his 
other duties. 

No. 8108.— 7%e 27th June, 7884.— Throe months* privilege leave 
is granted to Mr. W. Jacob, Deputy Conservator of Forests, 
Seoni Division, from the 12th proximo, or the subsequent date 
on which he may avail himself of it. 

Muhammad Okouse, Sub-Assistant Conservator of Fonsts, is 
appointed to the charge of the Beoni Division, during Mr, 
JacoVs absence on leave, or until further orders. 

€»^BaiTisH Bubmah Gazette- 

No. 15.— 27ie Srd Jm$, 1884.^Vnieir the provisiwii erf seC' 
tion 74 of the Civil Leave Code, privilege lisve for 17 days-— 



BXTBAGTS FBOM OmoiAL QAjSETTlLa. 


W fte 20a May, to the 5th June, incluBire-i. granted to 
JKr. O. W. Palmtr, Deputy Conaerrator of Forests. 

Under the proTisious of section 
74 of Ae Gird Leare Code, pnvdege leave for one month is 
granted to Mr. E. P. Popert, Deputy Conservator of Poreste 
With effect from the 16 th June, next, or the subsequent date 
on which he may avail himself of it. 

No. 17. — Mr. H. Slade^ Assistant Conservator of Forests, is 
appointed to the charge of the Toungoo Division as a tempora- 
ry measure during the absence of Mr. E. P. Popert^ Deputy 
Conservator, on privilege leave, or until further orders. 

No, 18. — Under the provisions of section 74 of the Civil Leave 
Code, privilege leave for three months is granted to Mr. J. 
W. Oliver^ Deputy Conservator of Forests, with effect from 
the 17 th June, 1884. 

No. 19.— Under the provisions of section 50, Chapter V, of the 
Civil Leave Code, Mr. J. Nkhei^ Deputy Conservator of For- 
ests, is granted two years fnrlongh to Europe, with effect 
from the date on which he may avail himself of it. 

No. 20.— 2’A€ 12th Junt^ Under the provisions of section 

74 of the Civil Leave Code, privilege leave tor three months 
is granted to Mr. J. Deputy Conservator of Forests, 

with effect from the date on winch he may be relieved by 
Captain C. T, Bingham. 

This Department notification No. 10, dated the 5th June, 1884, 
granting two years' furlough to Mr. Ntsbetj is hereby can- 
celled. 

-Assam Gazette — 

Mights oj Chvenment to Forest Produce. 


Circular No. 19, dated Shillong, the 25th April, 1884. 

From— E. Stack, Esq., C.S., Offg. Secretary to the Chief 
Commissioner of Assam. 

To— Deputy Commissioners of the Assam Valley Districts. 

In forwarding a copy of notification No. 11, dated the 25th 
April, 1884, I am desired to point out that the reason for 
cancelling the notification dated the Slst December, 1883, is 
that the Chief Commissioner does not desire to assert the 
rights of Government to forest produce, other than reserved 
trees, standing on lands which have already been settled on 
annual, decennial, or nisf-khiraj leases. Provided that no 
royalty will be charged on trees which were paid for when the 
lease was given, or which have grown since the lease was 
and that on nis/^khiraj lands royalty will be charged at half 

rates only. , . , 

2. In fatnre, whenever an application is made for a lease of 
waste land, all forest produce on that land will be val^ 
by . Forest Officer on the prindplee 1“^ 
i- n l er No. 27, deled the 15th October, 1878, end Oircultf 
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No. 50, dated the 25tli September, 1879. Theae princi- 
ples, with some modifications, are now re-stated. 

3. Before a lease is given for any waste land (whether it be 
annual or decennial, or a waste land grant for 30 years), 
reference must be made to the Forest Officer, who will 
value the forest produce on the land. This supersedes 
paragraph 10 of Oironlar No. 24, dated the ISth April, 
1876, under which the valuation on waste-land grants 
was to be made by the Deputy Commissioner. In fram- 
ing his valuation, the Forest Officer will be guided by the 
following rules 

(1). If there are but a few scattered trees, each tree should be 
valued separately. For trees of 4 feet and more in 
girth measured 4 feet from the ground, the full royalty 
as sanctioned by the Chief Commissioner for the time 
being must be charged : for trees of 2 feet and more, 
and less than 4 feet in girth measured 4 feet from the 
ground, half royalty only will be charged ; and for trees 
of less than 2 feet in girth measured 4 feet from the 
ground, no charge at all will be made. 

(2) . If the trees are numerous, and the land is of the nature of 

forest land, the valuation should be made at an acreage 
rate according to the following classification : — 
First-class forest, ... from Rs. 12 to 20 per acre. 
Second „ ... „ 4 to 10 „ 

Third ,, ... „ 1 to 8 „ 

due regard being had to the size and quality of the tim- 

ber, its accessibility, and any other conditions affecting 
its value on the spot. 

(3) . Land upon which sa) timber is growing inust not be as- 

signed in any case without a reference haring first been 
made to the Conservator. 

If the Deputy Commissioner does not approve the valuation of 

the Forest Officer, reference shall be made to the Conserrator 

of Forests. 

4. The applicant must pay the value fixed on the forest produce 

before he receires the iesse or enters on the land. Pro- 
vided that — 

(a). In case any time is likely to elapse before the Forest 
Officer can frame bis valuation, the lease may be giren 
at once on condition that the applicant declare his will- 
ingness to pay the value which may be set on the forest 
produce. 

(5). If the applicant is a ryot taking the land on anonal lease, 
the value of the forest prodnee need not be paid unless 
it is removed for sale. 

5. Free grants of forest produce require the specifie aenetion of 

the Chief Commisiiouer in ea^ case. 


Bevenve Departmint Notificaikn No. lit datid the 2^ih Aprtif, 1884. 

In supersession of Notification No. 60, dated the 31st Dscem^f 
1888, published at page 8 of the Auam fiasstfs of thefitn 
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Jkcmtj, 1884, which is hereby csncelled, the Chief Comiiii* 
Bioner IS pl^ed to prmribe the followinj- istes of roysUTto 
be psid in the Assam Vslley districts on trees and other for^ 
prodnoe w^ch are the property of OoTemment, or were nro. 
daoed on GpTemment land ^ 


(1). For erety sil nee, ... ... ... ^ ^ ^ 

(9)b „ „ other reserved tree, ... ... 6 0 0 

(8). „ „ nnrewved tree, ... ... 2 0 0 

(4> „ „ each pole or sapling, ... ... o I 0 

(8). „ „ boat or dng-ont, the roysltv payable on 

the tree ont ot which it is cat 

(6) . For lOOj^anpoZi or kata bamboos, ... ... 10 0 

(7) - H bamboos, ... ... 2 0 0 

(8) . M M hhalvka bamboos, ... ... 8 0 0 

(9) . M every 100 bandies of cane of 10 pieces each, 0 12 0 

(10) . Foreveirmannd of charcoal, or lor every nine 

cable feet, if manafactnred in the forests, ... 0 2 0 

(11) . For every permit to remove firewood for one 

month, ... ... ... ... loo 

(12) . Do. d(k do. one year, 0 0 0 


No. 187.— S9th JUay, 1884*’-— Mr, A, J, Mein^ Deputy 
Oonaerrntor of Forests, 3rd grade, made over charge of the 
Kdmrdp Forest Division to Baba Jogesvar Sur^ Forest Ban- 
ger, on the afternoon of the 19th hfarch, 1884, and availed 
himself of preparatory leave on the same day. Mr. Mem re- 
ported his departure from Calcutta for Europe on furlough, on 
the 25th March, 1884. 

No, 191. — Privilege leave of absence for three months, under 
Section 138, Chapter X. of the Civil Leave Code, is granted 
to Mr, II, O, Young^ Officiating Assistant Conservator of 
Forests, Gacbar, with effect from the 23rd June, 1884, or the 
subsequent date on which he may avail himself of it. 

No. 194. — Babu Jogesvar 5ur, Forest Banger, is promoted to 
officiate as Bah- Assistant Conservator of Forests, with effect 
from the 20th March, 1884. 

No. 199. — Privilege leave of absence for three months, under 
Section 71, Chapter V. of the Civil Leave Code, is granted to 
Mr, O, Mann^ Conservator of Forests, Assam, with effect 
from the 22nd June, 1884. 

No. 226.— 24th June, 1884,-^Mr. James T, Jellicoe, Deputy 
Conservator of Forests, made over charge of the Godlpdra 
division to Babu Ram Oopal Khan, Extra- Assistant Commis- 
sioner, on the forenoon of the 11th June, 1884, and took over 
charge of the Kdmrdp Division from Babu Jogesvar Sur, 
Officiating Sub-Assistant Conservator, on the afternoon of the 
18th June, 1884. 


8.— Mysobe Qaeette — 

No. 46.— TAe SSth May, /. 5<«pA««. 

Unt OonssiTfttor of Poresto, delivered over, and Mr. PraU^a 
Rtto, Acting Sab'ABsistant Coneervstor of Forests, rMeived 
chsrge of the Snb-Assistsnt Oonservator’s office at Hasssn 
on the forenoon of the 21»t Mny, 1884. 
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9«— Mxoaxs OizBTTX — 

No. 100. — The 26th May^ 1884, — Mr, R, W. Morgan^ Deputy 
Conservator of Forests, 4th grade, to sot as Deputy Con- 
servator, 3rd grade, vice Mr. W. C. Nayne, on furlough. 

No. 101. — Mr. O. Hadjieldf Assistant Conservator of Forests, 
Ist grade, to act as Deputy Conservator, 4th grade, vice Mr, 
R, W. Morgan, 

P, T, Murugiea Mndaliydr^ Forest Ranger, 5th grade (on pro- 
bation), North Arcot Division, is granted one month's privi- 
lege leave (on medical certificate), under Section 188, Civil 
Leave Code, from the 16th May. 

The 2nd June^ 1884,^M, Shams^ud~din Sdhib^ Forest Ranger, 
5th grade (on probation), South Coimbatore Division, is 
granted one month's leave on medical certificate, under Sec- 
tion 128, Civil Leave Code, fith Edition, from the 27th May. 

The 6th June^ 1884 . — D. Thiravayam PiUai^ Forester, Eangundi 
Estate, has passed the Survey Test prescribed by Standing 
Circular No. 2 of 1883-84 (GO., Revenue Department, No. 
1506, dated let December, 1883). 

No. 226. — The 11th June, 1884,-^Afr, II. A. Sim, District Forest 
Officer, Eurnooi, privilege leave for three months, from or af- 
ter the 16th instant, under Section 74 of the Civil Leave Code. 

The 14th June, 1884.^ Mr. P. M. Montetro, Forest Hanger, 5tb 
grade, (on probation), South Canara Division, is granted one 
month's privilege leave on medical certificate, under Section 
138, Civil Leave Code, 6th Edition, in extension to that al- 
ready granted by this office order No. 19 of 1884-85, of the 
14th ultimo. 

T. S. Sakdrdm Bdo, Forest Ranger, 4th grade,^ Madura Division, 
is granted three months' leave of absence on medical certifi- 
cate, under Section 128 of the Civil Leave Code, 6th Edition, 
from the 16th instant. 

C. Appdchi Ptllai, Forester, 2nd grade, to act aa Ranger, 4th 
grade, during the absence of Sakdrdm Rdo, or until farther 
orders. 

The 16th June, 1884.-^Sh€ik Tippu Saib, Forest Ranger, Cnd- 
dapab Range, is granted extension of leave until the 25th 
August, 1884, in continuation of the leave without pay grant- 
ed to him in office orders Nos. 1 and 7 of 1884-85. 

No. 110.— 16th June, 1884,— Mr. Q. Homfray, Assistant 
Conservator, 8rd grade, to act as District Forest Officer, Rur- 
Dool, daring the absence of Mr. H. A, Sim, Deputy Couser- 
vator, 1st grade, on leave, or until further orders— to join on 
relief by Mr. A. W, B. Higgene, 

10. — Boksay Gaxxttb-* 

No. *787. J8tk JuM, lS84.—lir. G. L. Oibtm, Diriaon.1 
Fornt OflSowr, Wait Kbuideah, ia allowed pririlag* Imv* of 
abMBo. for two montba and twanty-^bt daya from lOib Jni7> 
1884, or from aodi anbae^aaot data aa ba may srail bfaBMlt 
of it. 
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No. 4788.-^Jfr. F . OliodoWy Assist&nt Consemtor of Forests 
3rd grade, is promoted to the 2nd grade, with effect from the 
Srd October, 1888. 

No. 4841.— T»s 16th June, R. S, F, Fagan, Assist- 

ant Conservator of Forests, Ahmednagar, is allowed privilege 
leave of absence for three months from the 15th July, 1884 
or from snch subsequent date as he may avail himielf of it, ’ 
No. 4845.— ilfr. J» 80 Maidment, Assistant Soperintendent of 
Stamps, is allowed an extension for one month of the privilege 
leave for one month granted to him m Government Notified 
lion No. 4248, dated 27th May, 1884. 

No. 4861.— Tfci 17th June, 1M4.— His Excellency the Governor 
in Council is pleased to make the following appointments in 
the Forest Department 

Jtff. S. Homidge, A.M.LC.E., to be Srd grade Asustant Con- 
servator of Forests. 

ilfr. Wdman Rdmchandra Gaunde to be Srd grade Sub-Assist- 
ant Conservator of Forests, vice Jfr. Eorntdge, promoted. 

No. 5050.— His Excellency the Governor in Council is pleased 
to appoint Afr. Af« D'Cruz, let grade Bub- Assistant Conser- 
vator of Forests, to act as Assistant Conservator of Forests 
in the Sonthern Circle from tlie date of Mr, Hornidge's oon^ 
firmation in that grade and during the absence of Mr, Main- 
waring, or till further orders. 

No. 5186.— Afr. R. C. Wroughton, Deputy Conservator of Forests, 
Srd grade, has been allowed by Her Majesty's Secretary ot 
State for India an extension of furlough for two months. 
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1. — Gazbttb of India-^ 

No. 514 — The 28th Juhj^ 2554.— Consequent on the retirement 
from the service of Colonel C* Batche/ot^ Deputy Conservator 
of Forests of the Ist grade» in the Punjab, the following pro- 
motions are made in the Forest Department, with effect from 
the lOih June, 1864:— 

Mr. M. IL Ferrara, b.a., Deputy Conservator of the 2nd grade, 
in British Burma (on deputation to the Andamans) and 
Officiating in the 1st grade of Deputy Conservators, is con- 
firmed in the latter appoiutment. 

Mr, E, P. Poperty Deputy Conservator of the 2nd grade, in 
British Burma to officiate in the 1st grade of Deputy Con- 
servators until further oiders. 

Mr, /?. J. P. Pindery hull- As 'distant Ccii'^orvatoi in Oudh and 
Officiating in the drd grade of Assistant Conservators, is 
confirmed in the latter appointment, 

Mr, J. E, Barrett y Sub- Assistant Conservator in the Punjab, is 
appointed to officiate as an Assistant Conbervator of the Srd 
grade, until further orders. 

No. 519. — Mr, IL J, F, Fmdtry Assistant Conservator of Forests 
of the Srd grade in Oudh, is traiibfeired to the Punjab. 

2. — Calcutta Gazette — 

The 25thJuney 2554.— J/r. W, M, Greeny Assistant Conservator 
of Forests, Ist grade, (Ifficiating Deputy Conservator, 4th 
grade, is promoted to ofticinte iu the 3rd grade of Deputy 
Conservators, with effect from 8th May, 1884, the date on 
which Mr, W, 0, Streitelly Deputy Conservator of Foiests, 
let grade, availed himself of the three months* furlough granted 
to him in the notification dated the 13th idem. 

3. — Nouth-Webt Provinces and Oudh Gazette— 

No. The 15th Juhjy 18S4,^Mr, E. McA, Moiry Deputy 

Conservator of Forests, Tons Division, to the charge of the 
Jaunsar Division of the School Circle, in addition to his pre- 
sent duties, during the absenco on deputation to the Forest 
School at Debra Dun oiMr. N. Ih arlty Assistant Conservator 
of Forests, or until further orders. 

‘^•'^PuNjAB Gazette— 

No. 821.~.rA« Sth July, 1S84.— Colonel C. Batchelor, Deputy 
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CoQSorvAtor of Forests, let grade, vacated his appointment in 
the Punjab Forest Department, with effect from the 10th June, 
1884, consequent on his attaining Coloners allowances. 

No. 822. — Mr. A JE. WM^ Deputy Conservator of Forests, 2nd 
grade, on being relieved, on the 5th May, 1884, of his appoint- 
ment as Officiating Conservator of Forests, was attached to 
the Hazara Division, and received charge of that Division on 
the 10th June, 1884, from Colonel Batchelor^ Deputy Conser- 
vator, 1st grade. 

No. 324. — His Honor the Lieutenant- Governor has been pleased 
to make the following promotions with effect from the 10th 
June, 1884, consequent on the retirement from the Department 
of Colonel G. Bo/cAe/or, Deputy Conservator, let grade : — 

Mr, A, E. Wild, Deputy Conservator, Srd grade, to be Deputy 
Conservator, 2iid grade. 

Mr. W, Shakespear, Deputy Conservator, 4th grade, and Offi- 
ciating Deputy Conservator, Srd grade, to be confirmed in the 
latter appointment. 

Mr. E. Forrest, Deputy Conservator, 4th grade, to officiate as 
Deputy Conservator, Srd grade. 

Mr. E A. Down, Assistant Conservator, let grade, and Officia- 
ting Deputy Conservator, 4th grade, to be confirmed in the 
lattei appointment. 

Mr. A. M. Reuther, Assistant Conservator, Ist grade, to officiate 
as Deputy Conservator, 4th grade. 

Mr, E. S. Carr, Assistant Conservator, 2nd grade, and Officiat- 
ing Assistant Conservator, let grade, to be confirmed in the 
latter appointment. 

5. — Centra! Provinces Gazette- 

No. SIfiO — The 2nd July, 1884. — That portion of Notification 
No. 2272, dated 10th May, 1884, confinniiig Mr. Q, F. Taylor, 
in the let grade of Assistant Conservators of Forests, b 
hereby cancelled. Mr. Taylor will continue to officiate as 
Assistant Conservator of the Ist grade, antil farther orders. 

G. — British Bormah Gazette — 

No. 21. — The 2nd July, 7884.— The Chief Commissioner is 
pleased to appoint Mr Charles Ingram to be a Probationary 
*Sub' Assistant Conservator of lorests in British Burma, with 
effect from the Ist July, 1884. 

No. 26.— 7’Ae 8th July, 1884. — Mr, 11. Slade, Assistant Conser- 
vator of Forests, 3ril grade, is promoted to be an Assistant 
Conservator of Forests, 2nd grade, with effect from the 9tb 
June, 1884. 

No. 27.— The following promotions are made in the British Burma 
Forest Department, with effect from the I4th May, 1884: 

Mr. J. Nishet, Deputy Conservator of Forests, 4th grade, to be 
Deputy Conservator, drd grade. 

Mfm F, W. ThtUusson, Assistant Conservator of Forests, let 
grade, to be Deputy Conservator, 4tb grade. 
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Ur, J, N. Picfce^d, Assistant ConseTrator of Forests, Istirrade 
to be Deputy Conservator, 4th grade. greae, 

Mr. T. A. Hwtwdl, Assistant Consewntorof Forests 2nd erade 
to be Assistant Conservator, Ist grade. ® * 

Mr. A. Weston, Assistant Conseryator of Forests, 2nd grade to 
be Assistant-Conservator, 1st grade. ° * 

No. 28. — The 5th July^ 1884, — The services of Jifr. J. W Oliver 
Deputy Conservator of Forests, arc placed temporaniy at the 
disposal of the Government of India in the Home Department 
vrith effect from the date of his return from the privilege leave 
granted to him in this Department Notification No. 18. dated 
the 5th June, 1884. 

No. her^Th^ 15th July^ 2884.— Jlfr. E. P. Popert^ Deputy Con- 
servator, made over, and Mr, 11. Slade, Assistant Couhervator, 
received, charge of the Toungoo Division on the forenoon of 
the 24tb ultimo. 

Mr. Popert availed hiinself on the forenoon of the ^amo date of 
the privilege leave granted him in Revenue Department noti- 
fication No. 16F., dated the .5th June, 1884. 

7 . — Assam Gazette — 


No. 289.— T/f/i 5rd July, 1884,-~^Mr, 77. G. Young, Assistant 
Con8crvaU>r of Forests, Srd giade, made ovei charge of the 
Cachar Forests Division to Baba Jagat Jiandhu Nag, Extra 
Assistant Commissioner, on the for**noon of the 28rd June, 
1884, and availed himself of the privilege leave gr'»nted to him 
in Notification No. 191, dated the 29th Maj, 18bl, published 
in the Assam Gazette of the 31bt idem. 


8 — Mvsokb Gazette — 

No. 71.— r/it’ 11th July, 1884. — Mr, J. Stephens, Sub- Assist- 
ant Conservator of Forests, llassan, is granted six weeks* pri- 
vilege leave of absence in extension of that granted to him in 
this Office Notification No. 28, dated 9th May, 1884. 

9.— M A DBAS Gazette — 

The 27th June, 1884 . — With the approval of Government, T. 
Somasundra Mudaliar, Sub- Assistant Conservator, is consi- 
dered to have acted as Sub- Assistant Conservator, Ist giade, 
from 17th September to 17th December, 1883, during which 
period he held charge of the District Forest Office, Nellore. 

The 4th July, 1884. — J/. ShatnS’Ud-chn Sdhtb. Forest Ranger, 5th 
grade (ou probation), South Coimbatore Division, is granted 
one month's leave ou medical ceitificate, under Section 128, 
Civil Leave Code, Cth Edition, in extension to that already 
granted in the Gazette of the 10th ultimo, Part II., page 812. 

The acting appointment of Forester, 2nd grade, C. Appachi Pillai, 
as Forest Ranger, 4th grade, Madura Division, during the 
absence of Ranger Sakdr&m Rdo, published at page 898, Part 
11. of the Fort St. George Gazette of the 24th Juno last, will 
cease from the date of hU relief by Ranger, 2nd grade, Subba 
Aiyar. 
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No. 125 . — The 11th July^ 1884.-^Major /. CamfthelU Walker, 
Senior Conservator of Foiests, in charge of the Southern 
Circle, three months’ priyilege leave from or after the Ist 
August next, under Section 74 of the Civil Leave Code, 6th 
Edition. 

No. 127.— A/r. J. S» Oamhle, Junior Conservator of Forests, in 
charge of the Northern Circle, to act as Senior Conservator, 
and to have charge of both circles during the absence of Major 
/. Campbell* Walker on leave, or until further orders. 

10.— Bombay Gazette— 

No. k.^*^The 24th July, ISBi.^hi exercise of the power con- 
ferred by Section 29 (a) of the Indian Forest Act, No. VII. 
of J878, His Excellency the Governor in Council is pleased 
to declare the following kinds of trees in the Protected Forests, 
specified in Government Notification No. 5954 of this 
date, to be reserved from the 15th of August, 1884 ; — 

Trees above referred to. 


1 Toak. 

2 Blackwood. 

3 Ain. 

4 Chinch. 

5 Bibul. 

6 Khair. 

7 Tiwas. 

8 Hirda. 


0 Dhdwra. 
10 Nim. 

}1 A'wal. 

12 Mango. 

13 Cbaroli. 

14 Mhowra. 

15 Jambul, 
IG Anjan. 



jy. pXTI^AC'TS Fr^OM pPFICIAL pAZETTES. 


1.— OiiSXTTB OF iNDIil— 


No. 566. — The 7th August, 1884, — Jfr. J. S. Sattie, Sub-Assiet- 
gnt Conserrttor of Forests in Oudh, and oflBciating as an 
Assistant Conservator of the 3rd grade, is confirmed in the 
latter appointment, with effect from this date. 

Mr. BatMs services are placed at the disposal of the Government 
of Madras. 

No. m.— The 15th AuguiUm4.—Mr. R, L, Heintg, Sob-Assist- 
ant Conservator of Forests in Bengal, and oflSciating as an 
Assistant Conservator of the 3rd grade, is confirmed in the 
latter appointment, with effect from the 14th July, 1884. 

2. — Calcutta Gazbtti — 

The 1st August, 1884,-^Mr, R, H, M, FAlis, Deputy Conservator 
of Forests, having been permitted by Her Majesty’s Secretary 
of State to return to duty before the expiration of the furlough 
granted to him in the Notification, dated the 26th March, 
1883, reported his arrival at Calcutta on the afternoon of the 
25th June, 1884, and assumed charge of the Chittagong Forest 
Division on the forenoon of the 15th July, 1884. 

The 4th August, 1884.-^Bahu Sreedhur Chuckerhutty, Forest 
Ranger, is appointed a Sub-Assistant Conservator of Forests 
in Bengal, with eflfeot from the 11th March, 1884. 

3. — North- West Pbovihobs Gazbttb — 

No. — The 7th August, 1884. — Mr. C. J. Pansonby, 

Deputy Conservator of Forests, privilege leave for one month, 
with effect from the Ist September, 1884, or subsequent date. 

No. — The 7th August, 1884. — In Notification No. 

dated the 5th April, 1884, announcing the reversion of Messrs. 
W. 0, Allan, J, M. Braidvmd, and N, Hearle, to their sub- 
stantive appointments, for “ with effect from the 16th Decem- 
ber, 1888", the date on which Mr. C. J. Ponsonhy, ofiSciating 
Deputy Conservator of Forests, Ist grade, was confirmed in 
that appointment,” read ‘‘with effect from the 31 st Decem- 
ber, 1888, the date on which Mr. W. R. J- Brereton, Deputy 
Conservator of Forests, Ist grade, reported hie return from 
farlough.^’ 
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'n - 421 - 22 * — Augu8ttl884 , — With effect from the 1st 

March, 1884, 3fr. A. Campbell, Assistant Consenrator of For- 
ests, 3rd grade, to be Assistant Conservator of Forests, 2nd 
grade. 

4. — Punjab Gazette — 

Nil. 

5. — Central Provinces Gazette- 

No. 8722. — The Slat July, 1884, — One month and six days’ privi- 
lege leave, under Section 74 of the Civil Leave Code, is granted 
to Mr. JR. Whittall, Deputy Conservator of Forests, Chanda 
Division, with effect from the 10th August next. 

Mr, M, S, Fowler, Assistant Conservator of Forests, Chanda 
Division, is appointed to the charge of that Division during the 
absence of Mr, Whittall, or until further orders. 

No. 3910.— rAe 9th August, 1884,--‘Mr, W. Jacob, Deputy Con- 
servator of Forests, availed himself on the afternoon of the 
18th ultimo of the privilege leave granted him by Notification 
No. 3103 of 27th June last, making over charge of the Seoni 
Forest Division to Jfr, Mahomed G house, Bub- Assist ant Con- 
servator of Forests. 

No. 3965.— Mr. E, H, C. Whittall, Deputy Conservator of 
Forests, availed himself, on the afternoon of the 9th instant, 
of the privilege leave granted him by Notification No. 3722 of 
31st ultimo, making over charge of the Chanda Forest Divi- 
sion to Mr, M. S, Fowler, Assistant Conservator of Forests. 

6. — British Burmau Gazette — 

No. 35. — The Slat July, 2554.— The following transfer and ap- 
pointment are ordered : — 

Captain C. T. Bingham, Deputy Conservator of Forests, from the 
Rangoon to the Western Division. 

Mr. E, P. Popert, Deputy Conservator of Forests, on his return 
from privilege leave, to the charge of the Rangoon Division. 

No. 8. — The 2nd August, 1884. — Captain C. T. Bingham, Deputy 
Conservator, made over, and Mr. E. P. Popert, Deputy Con- 
servator, received charge, of the Rangoon Division on the after- 
noon of the 24th instant. 

No. 9. — Captain C. T. Bingham, Deputy Conservator, held joint 
charge of the Rangoon and Western Divisions from the 25th 
June to the 24th July, 1884, 

No. 86. — The 12th August, 1884, — Under the provisions of sec- 
tion 66 of the Burma Forests Act, 1881, Mr. H. B. Ward,, 
officiating Deputy Conservator of Forests, 4th grade, in charge 
of the Shwegon subdivision, Salween Forest Division, is spe- 
cially empowered to compound the forest offences mentioned in 
that section. 

No, 37,'— Under the provisions of section 70 of the Burma For- 
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est Act, 1881, the Chief Commiasioner iaTesis 3fr // « 
Ward, officiating Deputy CouBenrator of PowBts, 4th erado' 

. in charge of the Bhwegon subdivUion, Balween forest Divi ’ 

sion, with the following powers, that is to say 

(i). The powers of a Civil Court to compel the altendaiioe. 

of witnesses and the production of documents ■ 

(ii) . Power to issue search-warrants under the Code’ of Cii- 

minal Procedure ; 

(iii) . Power to hold enq[uiries into Forest offences, and in tho 

course of such enquiries to receive and record evidence. 

No. 38. — The 13th August^ 1884, — Under thi provisions of sec- 
tion 50 of the Civil Leave Code, furlough to Europe on medical 
certificate for six months is granted to Mr. J. N, Pickard 
Deputy Conservator of Forests, with effect from the 29th July* 
1884. 

7 — Assam Gazette — 

No. 272. — The 23rd July, 1884, — Erratum. — In Notification 
No. 242, dated the 3rd July, 1884, after tho name BabuJo- 
gesvar Sur, for the words “ Ofiiciating Assistant Conservator 
of Forests,” read “ Ofiiciating Hub- Assistant Conservator of 
Forests.” 

8, — Mysore Gazette — 

• 

No. 94. — The 30th July^ 1884, — Mr, J. Stephm^ Sub- Assistant 
Conservator of Forests, Hassan, having returned to duty and 
resumed charge of his office from ilfr. Frahlada Bao^ Forest 
probationer, on the afternoon of the 17th July, 1884, the un- 
expired portion of the privilege leave granted to him in this 
Office Notification No. 71, dated 11th July, 1884, is cancelled. 

No. 1 16. — The 15th August, 1884. — Mr, C, Narayana Rao, Sub- 
Assistant Conservator of Forests, IJangalore District, is pro- 
moted to Assistant Conservator of Forests, 3rd grade. Local 
Establishment, with effect from 1st April, 1881. 

9. — Madras Gazette— 

The 28th July, 1884, — S,Tvmndrdya?ia Aiyangdr, Head Clerk, 
District Forest Office, Tinnevelfy, to be a Forest Ranger, 5th 
grade, on probation for one year, from the 1st August, 1884, 
and do duty in the Tinnevelly Division pro tern. 

The 30th July, 1884.--Mr. J. 1/ayman, Acting Forester 2nd 
grade, South Coimbatore Division, to act as Forest Ranger, 
5th grade, in the same division, from the 1st June to the 3 let 
July inclusive, during the absence of Ranger Shams^ud^din 
Sahib on leave on medical certificate. , j 

The Slat July, 1884,— Mr, N, J, P. Gonsalves, Passed Student, 
First Class, Agricultural College, to act as forest Ranger, 5tn 
grade, in the South Coimbatore Division, to join at once and 
report himself to the District Forest Office, Coimbatore. 
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The 16th August, 1684. — A. Shunmoogam Mudaliar, Manager, 
Central Office of Accounts, is granted privilege leave of absence 
for one month on medical certificate from the 11th instant, 
under Section 138 of the Civil Leave Code. 

A. Janakerama Mudaliar, Head Accountant, to act as Manager 
during the absence of A. Shunmoogam Mudaliar, on leave, or 
until further orders. 

10.— Bombay Gazette — 

The 25th July, 1884. — With reference to Government Kesolution 
No. 5796, dated 18th July, 1884, Revenue Department, Mr. 
Ganesh Sakharam Hinge reported himself for duly as Acting 
Sub- Assistant Conservator of Forests, 3rd grade, to the Con- 
servator of Forests, Northern Circle, on the 23rd instant, 
before office hours. 

Mr. W. G. Glahby, Acting Sub- Assistant Conservator of For- 
ests, South Thana, left Thdna on the 15th instant, after office 
hours and reported himself for duty on the 16th idem to the 
Divisional Forest Officer, Nasik. 

The 1 at August, 1884. — Messrs. G. K, Shdhni, and O. F. Blacks 
well, Sub- Assistant Conservators of Forests, North Thdna, 
respectively delivered over and received charge of the office and 
duties of Sub- Assistant Conservator of Forests on the 24th 
ultimo, after office hours. 

Messrs. R. S. F. Fagan, Divisional Forest Officer, Ahmednagar, 
and G. K. Shahne, Sub- Assistant Conservator of Forests, res- 
pectively delivered over and received charge of the Divisional 
Forest Office, Ahmednagar, on the 28th ultimo, before office 
hours. « 

The 5th August, 1884. —With reference to Government Resolution 
No. 5796, dated 18th July, 1884. Revenue Department, Mr. 
Haripad Mitra, L.C.E., reported himself for duty to the 
Conservator of Forests, Northern Circle, on the 24th ultimo, 
before office hours, and joined his appointment as Acting Sub- 
Assistant Conservator of Forests at Ahmednagar on the 29th 
idem, before office hours. 

No. 6672. — The 19th August, 1884. — Mr. R. C. Wroughton, 
Deputy Conservator of Forests, 3rd grade, has been allowed 
by Her Majesty’s Secretary of State for India to return to duty 
within the period of his leave. 
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1. «-»Gazbttb of India— 

No. 4040.— TAe 1 7th October, J554.— The services of Major 0, J, 
Van-Someren, Assifttant Comptroller General (Forests), are 
replaced at the disposal of the Home Department for employ- 
ment in the Forest Department under the Government of 
India, ivith effect from the 6th January, 1885. 

Major Q, J. Van Someren, Assistant Comptroller General in 
charge of the Forest Branch of the Office of the Comptroller 
and Auditor General, having been granted privilege leave for 
three months, made over charge of las duties to Mr. T. H. 
Biggs, after noon on the 23rd September, 1884. 

Mt\ T. H. Biggs, having been appointed to officiate as Assistant 
Comptroller General in charge of the Fc^rest Branch of the 
Office of the Comptroller and Auditor General, made over charge 
of his office as Officiating Assistant Accountant General, Ben- 
gal, and received charge of the duties of Assistant Comptroller 
General after noon on the 23rd September, 1884. 

2, — Calcutta Gazbttb — 

The 9th October, 1884 , — The following postings of Officers in 
the Forest Department are made : — 

Mr, A. R, Grant, Deputy Conservator of Forests, on return 
from leave, to the Julpigoree Forest Division. 

Mr, E, Fuchs, Assistant Conservator of Forests, on return from 
leave, to the Siiigbhoom sub-division of the Chota Nagpore 
Division. 

Jlfr. \V, Johnston, Assistant Conservator of Forests on return 
from leave, to the office of the Conservator of Forests, for 
special duty. 

Baboo Sree Dhur Chuckei butty, Sub- Assistant Conservator of 
Foiosts, on being relieved of the charge of the Julpigoree 
Forest Division, to the office of the Deputy Conservator of 
Forests, Chota Nagpore Division, for special doty. 

8.— Nobth-Wbst Pkotinoes abd Oudh Gazbttb— 

No. S5th September, J8$4.—Mr. J. S. Battie, Am- 

siaiant OonaerTator of Forests, from the Bahraich DiTision to 
the charge of the Kheri Difision, Oudh Circle, vies Mr. W. 
0. Allan, 
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Ko. VS^GiS^j^Tht 26th S^UmbWt A. Smpthieit Dt* 

2 

puty OonseryatOT of Forests, 4th grade, frool^the ohar^ of 
the Saharanpur Division to that of the Dehra Dfin Dirision 
in the School Oirole. 

2687 _ 

No* 11-445-4 ^ The 26th September^ 2BB4,—Mr» A. F. Broun, As- 
2 

sistant Oonseryator of Forests, Ist grade, attached to the 
Working-Plans Branch, to the charge of the Saharanpur 
Division in the School Circle. 

d.-^PuNJAB OaZKTTB— 

NiL 

5. — Central Provzmoes Gazette— 

NiL 

6, — British Bubhah Gazette — 

No. 44. — The 23rd September, 2834, — The following temporary 
pro notions are ordered, with effect from the 14th May, 1884:— 

Mr, T, H, Aplin, Deputy Conservator of Forests, 4th grade^ to 
ofiSciate as Deputy Conservator, 3rd grade. 

Afr. T, A, HauxwelL Assistant Conservator, 1st grade, to officiate 
as Deputy Conservator, 4th grade, 

Mr, A, Weston, Assistant Conservator, let grade, to officiate as 
Deputy Conservator, 4th grade. i 

No. 45. —Consequent on the return from furlough of Captain 
Cn T, Bingham, Deputy Conservator of Forests, 2nd grade, 
the following alterations of rank are ordered, with effect from 
the 25th June, 1884 1 — 

Mr, J, W. Oliver, Deputy Conservator, 8rd (officiating 2nd) 
grade, to revert to his substantive appointment. 

Afr. T. H, Aplin, Deputy Conservator, 4th (officiating 8rd) grade, 
to revert to his substantive appointment. 

Afr. A, Weston, Assistant Conservator, 1st (officiating Deputy 
Conservator, 4th) grade, to revert to bis substantive appoint- 
ment. 

No. 46.— Consequent on the departure on furlough of Mr. J. 
Adamson, Deputy Conservator of Forests, the following tem- 
porary promotions are ordered, with effect from the 8rd July, 
1884 :~ 

Mr. J. W. Oliver, Deputy Conservator, Srd grade, to officiate as 
Deputy Conservator, 2nd grade. 

Mr, T. H, ApUn, Deputy Conservator, 4th grade, to officiate as 
Deputy Conservator, 8rd grade. ^ 

iff. A, Weston, Assistant Conservator, Ist grade, to officiate as 
Deputy Conservator, 4th grade. 

No. 47.— Consequent on die departure on three months* privilege 
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iMTe, on tbe 18th June, 1884, of Mr » «/. W. Oliver ^ Dopnty 
Clonserrator of Forests, the following temporary promotions 
are ordesg^, with effect from the 18th July following . — 

Mr* P* CartiTj Deputy Conaer?ator of Forests, 8rd grade, to 
officiate as Deputy Conservator, 2nd grade. 

Mr. J* N. Pickard, Deputy Conservator, 4th grade, to officiate 
M Deputy Conservator, 3rd grade. 

No, 48 .— Consequent on the departure on three months' privilege 
leave, on 25th June, 1884, ot JUr. J. Nishtt, Deputy Conser- 
vator of Forests, the following temporary promotion is ordered, 
with effect from the 25th July following ^ 

Mr. H. B. Ward, Assistant Conservator, Ist (officiating Deputy 
Conservator, 4th) grade, to officiate as Deputy Conservator, 

8rd grade. i 

No 49.— Consequent on the departure on furlough on medical 
wtificate for six months of Mr. J. N Ptckaid, Deputy Con- 
servator of Forests, the following temporary promotion is 
made, with effect from the 29th July, 1884 _ 
Mr. T. d. Hauxwell, Assistant Conservator, Ist (officiating De- 
puty Conservator, 4th) grade, to officiate as Deputy Conserva- 
tor, 3rd grade. . . 

No 50 —With effect from the date of his return from privilege 
leave. Mr. J. W. Oltver, Deputy Oonservatoi, 3rd (officiating 
2nd) grade, reverts to his substantive appointment, his services 
having from that date been placed temporarily at the disposal 
of the Government of India. 


GnanTTB— 

No. m.—The nth October, 1884.— Mr. G. Mann, 

of PorestB, ABsam, returned from privilege leave Md TOsamM 
obarge of hie office from Mr. J. T. Jelheoe, on the afternoon 
of the 4th October. 


8.— MvBonB Gamtib— 


9.— Madrab Gabbttb— 

The 12th SeftUaAer, act 

grade. Chandragiri, North P.1. 

M Forest Banger, 6th grade, pro. tern., m cnarg 

t!XSS. s. 

grade, Madura District, ib granted granted to 

U W p«. 
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27. Vtnkaiita Mudali, Forester, 8rd grade, in Nellore, to be 
Forest Ranger, 5th grade, subject to passing the Snnreying 
and Departmental Tests before let October^ 885. 

With effect from the 1st October, 1884. 

The 9ih October^ 1884, — A, Daniel Ptllai^ Inspector of Police, 
Mysore to be Forest Ranger, 5th grade, (subject to his pas- 
sing the necessary tests before Ist October, 1885. 

No. 183 ^The 10th October^ 1884, — ilfr. H. L, Wooldridge, De- 
puty Conservator of Forests and District Forest Officer, South 
Arcot, two month^s privilege leave from or after the Ihth 
instant, under Section 73 of the Civil Leare Code, 6th Edition. 

10.— -Bombay Gazette — 

No. 7747. — The 30th September, 1884, — Mr, H. Mainwaring, 
Deputy Conservator of Forests, 4th grade, has been allowed 
by Her Majesty’s Secretary of State for India an extension of 
furlough for nine months. 

The let October, 1884, — Mr, Balaji Waman Joahi, Acting Sub- 
Assistant Conservator of Forests, reported himself for duty 
to the Divisional Forest Officer, Poona, on the 22nd ultimo, 
before office hours. 

The 6th October, 1884,^MeB8r8, H, Murray, and H, Barrett, 
respectively delivered over and received charge of the office 
of the Divisional Forest Officer, Northern Division of Elnara, 
on the 3rd instant, after office hours. 

The 13th October, 1884, — Mr, O, L, Gibson, having retuhied 
from piivilego leave received charge of the Divisional Forest 
Office, West Khandesh, from Mr, 0, M, Ryan, on the 7th 
instant, before office iiours. 

No. 8069, — The 13th October, 1884, — His Excellency the Gov- 
ernor in Council is pleased to make the following appoint- 
ments in the Forest Department : — , 

Mr, T, B, Fry, on his return to duty to be Deputy Conservator 
of Forests at Shul4pur. 

Mr, S, Hornidge, on being relieved by Jlfr. Fry, to be Assistant 
Conservatoi of Forests, Poona. 

Mr, R, C, Wiouyhton, on his return to duty to be Deputy Con- 
servator of Foiests, South Thana. 

No. 8134. — The 15th October, 1884. — Mr, A, T, Shuttleworth, 
Conservator of Forests, Northern Circle, has been allowed by 
Her Majesty’s Secretary of State for India an extension of 
furlough for three months. 

No. 8136. — Mr, T. B, Fry, Deputy Conservator of Forests, 
4th grade, haS been allowed by Her Majesty’s Secretary of 
State for India an extension of furlough for two days. 
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1, — -Gaebttb op India-— 

No. 682* — The 12th September^ 758^.— The services of Dr, H, 
Warth^ Professor of Natural Sciences at the Forest School 
at Dehra Diin, are placed temporarily at the disposal of the 
Public Works Department. 

Mr, A. Smythiee^ B,A,^ Deputy Conservator of Forests of the 
4th grade, in the North-Western Provinces and Oiidh, is ap- 
pointed to officiate, until further orders, as Instructor at the 
Forest School, with effect from the date on which Dr, Warth 
joins the Public Works Department. 

No. 702. — The 16th 7554.— Privilege leave of absence 

for 17 days is granted to Mr, M, H, Ferrars Deputy Conser- 
vator of Forests in the Andamans, with effect from the 16th 
• August, 1884, or the subsequent date on which he availed 
himself of it. 

No. 707. — The 18th September^ 1884,^Mr, J, W, Oliver ^ De- 
puty Conservator of Forests of the 8rd grade in British Bur- 
ma, is appointed to act, until further orders, as Assistant 
Inspector General of Forests and Superintendent of Working- 
Plans, with effect from the 15th September, 1884. 

2. — Calcutta Gazette — 


The 21 8t August ^ 1884. — The following are the rates at present 
in force for the sale of timber and other forest produce from the 
forests and depots of the Julpigoree Division : — 


Depdt sales. 


Julpigoree depot. 


OlMa 1. Claee 2. 

Group— Rb. a. p. Rs. a. p. 

A, .. 1 8 0 0 12 0 

B, .. 1 4 0 0 10 0 

C, .. 1 0 0 0 8 0 

Poles, each nnder 1 foot girth, 
n » 2 feet „ 

w »» 3 „ „ 

H IS 4 It 


Clous. 

Ra A. P. 
0 8 0 
6 
4 
0 
0 
0 
0 
0 


0 

0 

0 

0 

0 

6 

0 


Timber per cubic foot, 

Dudna, Lataguri Hat, and Huraghat 
depots. 


ClBU 1. 

Bs. A. P. 
10 0 
0 12 0 
0 8 0 
Poles, each 


Clan 2. 
Rs. A. P. 
0 8 0 
0 6 0 
0 4 0 


OlauB. 
Rs. A. P. 

0 4 0 
0 8 0 
0 2 
0 12 

1 8 
8 
0 
0 


2 

5 

8 


Firewood per 100 mannds Rs. 20. 

Group A includes ooi- " . . * i * 

•> B „ BiJ, toon, ch.mp,clia«oiii,Bi»ro.kiiabn,giaib«n, and Btlmtn 

» C „ «U other kind.. 
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Class 1 contains logs which are large, straight, and sound. 


Group- 

Btsndlng tree«. 
each. 

— Rs. 

Dry, fallsn wood 
per cubic foot. 

Rs. A. P. 

A, 

• a 25 

0 5 

0 Group , 

B. 

a. 20 

0 4 

0 I, 

c. 

a. 15 

0 8 

0 „ 

D, 

.. 10 

0 2 

0 ,1 

E, 

.. 5 

0 1 

0 


smaller, or which, though large, are not quite 
straight. 

short pieces chiefly. 

Forest ealee* 


Group A contains toon and champ. 

B H sal 

C „ sqj. panisa]. lampatia, sidha, 

semul, sissu. chilanni, gam- 
bari. bnldi, lidha, manda* 
nia. lali, kimbn, gogaldhnp, 
and malagiri. 

D ,, other trees which nsnally 

reach 6 feet girth. 

E „ small trees which usually do 

not reach 6 feet. 


Poleo (Ealakhambas) cach^ 

Under 1 ft girth at 4 ft from big end. , • • . . • 

J to 2 n •• •• •• 

2to8 ,, I. I, •• ft •• 

8 to A I. j. • • • • . . 

Ato6 II I, II •• •# •• 

Over d I. II II • • a • at 

All drift logs (except sal) at half the dep6t rates noted above ; drift sal logs 
at two-thirds depdt rates. . 

R. A. P. 


B. A. 
0 2 
8 
0 
0 
0 
0 


4 

6 

10 


Firewood (including drift), per 100 mannds (=275 c.ft, stacked )| 
,1 ,1 II I, monthly coolie ticket, • . 

f II II w »♦ cart II • * 

„ „ „ „ coolie load, 

II 11 It ti cart II a* •• 

^am&<^ 0 S| per 100. large kinds, •• •• .. aa ^ 

,1 |f small I. a. .a •# .a 

Canee, per coolie load, .a # . 

„ „ monthly coolie ticket, •• •# •• 

pr AM. per coolie load. 

„ ,. monthly coolie ticket, 

Xhagra graae, per coolie load, . . 

Ooicha leaves f per monthly coolie ticket, • • • • 

Fodder grass and bamhoo leaves, per coolie load, 

„ „ „ „ monthly coolie ticket, . i 

Grasing^Buff&lo, each, per month, 

Cattle and pony „ „ 

Goat, sheejp ,, ,, . • • • # 

These rates will remain in force till further notice. 


4 0 

1 8 
12 0 


The 3rd September, 1334, — Mr, i?. X. Heinig, Assistant Oonser- 
yator of Forests, is posted to the charge of the Karseong 
Forest Division from the 9th September, 1884, the date on 
which he returns from privilege leave. 


8a— N orth- West Provinoeb abd Oudh Gazbttb— 

No. Augmt, 1884.— Mr. W. &■ Allan, 

Deputy Conservator of Forests, from the Kheri Division to 
the charge of the Pilibhit Sub-division and the Bhira Sub- 
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diTision, Oudh Circle, during the absenoe oaleara of Mr. C. 
J, PoMtmhy^ or until further orders. 

4. — Punjab Gazbttb— 

Nil 

5. — Central Provinoeb Gazette- 

No. 4439.— 8ih September, JS54.— Jl/r. G. F. Taylor, As- 
sistant Conseirator of Forests, reported his departure on 
furlough granted him under Notification No. 40^*8 of 16th 
ultimo, per S. S. Nubia, which sailed from Bombay on the 
forenoon of the 2l8t idem. 

No. 4718.— r/ic 25th September, 1884.^Mr, B. Jff. C. Whittall, 
Deputy Gonseryator of Forests, reported bis return from the 
privilege leave granted him by Notification No. 3722 of Slst 
July last, and received charge of the Chanda Forest Division 
from Mr, M. S, Fowler, Assistant Conservator, on the fore- 
noon of the 16th current. 

ilfr. M. S» Fowler, Assistant Conservator of Forests, is transfer- 
red from the Chanda to the Nagpur Forest Division, of which 
he received charge on the forenoon of the 2t'nd current. 

Mr* M, S* Fowler, Assistant Conservator in charge of the 
Nagpur Forest Division, is attached to the Direction Division, 
with eflfect from the 22nd instant, in addition to his other 
duties, 

€. — British Bubhah Gazette — 

Nil. 

7. — Assam Gazette- 

No. 861.-- The 20th September, 1884, — Mr. F. S. Barker, As- 
sistant Conservator of Forests of the 8rd grade, is promoted 
to the 2ud grade of Assistant Conservators, with effect from 
the Idth September, 1884. 

8. — Mysore Gazette — 

Nil. 

9. — Madras Gazette- 

No. 151.— TAe 12th August, 1884.— Wie Excellency the Right 
Honorable the Governor in Council is pleased to direct that ^e 
following will be the rates at which permits will, until further 
orders, be issued under the Forest Rules under Section 26 ol 
the Forest Act (V. of 1882) published in the Fort St, Oeorge 
Qautte of the 11th March, 1884;— 
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Botanical NamoB. 


Englith and Verna- 
cular Mamei. 


Rate of Seigniorage. 


Timber Trees^ 

Cloii /. 

Melia composifca, • . • . 

Cedrela Toona, .. .. 

Chickrassia tabularis, . . 
liagerstroemia microcarpa, 
Mesua ferrea, • . • • 

Class IL 

Eairenia Jambolana, •• 
Adlna cordifolia, . . . • 

Anthocephalus Cadamba, 
Terminalia tomentosa, • . 

Class III, 

All other kinds not being 
reserved trees. 


Special Rates — 
Eucalyptns globnlnsi 


Acacia Melanoxjlon, • . 


Bamboos — 

Bambosa amndinacea, • . 
Dendrocalamns strictus, . . 
Split Bamboos of either 

kind, i. •• 

Fuel- 

Firewood fdrjr wood or 
trees speciidly marked 
for felling). 

Charcoal — 

(Marked trees^, •• •• 

Grazing in grazing grounds 
constituted under Buie 8, 

Canes, • • • • • • 

Reeds— 

(Amndosp.), •• 


Cedar tree, 
Ealkilingi, 
A gUai, 
Venteak, 
Nangal, 


Each Rs. 5, or 2 annas per 
cubic fdot dry. 


Nagai,.. .. ) 

Munja-Eadambe, (Each Rs. S, or 1 anna per 
Eadambe, • • | cubic foot dry. 

Kurramurdu, • . ] 


Bamboo (lerge), 
Do. (sm^l), 


Each Rs. 1-8-0, or 6 pie per 
cubic foot dry. 




BaebktTM. 



BB. 

A. P. 

Over 8' girth, 


4 

0 0 

2-3' „ 


8 

0 0 

1-3' „ 


2 

0 0 

Under 1' „ 


0 

10 0 

Over 8' „ 


5 

0 0 

2-3' „ 


4 

0 0 

1-2' 


8 

0 0 

Under 1' „ 


1 

0 0 

Per 100, •• 


1 

0 0 

Per 100, • • 


0 

12 0 

Per cart-load, 

.. 

2 

8 0 


Per 1.000 lb. 

Indigenous trees, 

• • 

1 

8 0 

Plantation, .. 

• • 

1 

4 0 

Bullock-load, 7 _ 

0 

8 0 

Head-load, ] 

0 

1 0 

Per head-load. 

• • 

0 

4 0 

Buffaloes, quarter 

0 

4 0 

Bullocks, „ 


0 

2 0 

Sheep aud goats, „ 


0 

1 0 

Per 100, •• 

■ t 

2 

0 0 

Per 100, 

• • 

0 

4 0 


The 22nd August^ 1884»’^Mr, (7. A, Eher-Hardk, Sab-Assistant 
Gonservator of Forests, 2nd grade, (on probation,) Tinnevelly 
Division, is granted foar weeks’ privilege leave, under Section 
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'he l»t Sfptmber, 

“'■ •^«*>”Kl>ini»elf of tlie Mine, 

The olet Avgust, 1884.~M. Vtncata ttedd< Snrvojor, ia ap- 
pointed on one years probation to be a Banger, Sth 

Bnpees 50 per mensem, in <be Godivan District. 

The 8th September, 1884 -M. Skoms-vd-din Sahw, Forest Ran- 
ger, 5tli grade, (on probation,) South Coimbatore Division, is 
granted one month s leave on medical certificate under Section 
128, Civil Leave Code, Sixth Edition, in extensnm to that 
already granted in the Gazette of the 15th July last. Part 
II, page 985. ^ ’ 

N. Arvmuga Mudaliyar, Forest Ranger, 8rd grade, South Coim- 
batore Division, was granted privilege leave of absence lor 
one month, under Section 188 of the Civil Leave Code, from 
the 16th August, 1884. 

Mr. H. G* Neill, Forest Ranger, 4ih grade, (on probation,) Ma- 
dura District, and acting in the 3rd grade, is confirmed in the 
latter grade. 

T. Bdpu Rdo, Forest Ranger, 5th grade, (on probation,) Salem 
District, is confirmed in that grade. 

The 14th September, 1884, — Shetk Tippic Saih, Forest Ranger, 
Badydl, Cuddapah District, is granted on medical certificate a 
further extension of two months* skk leave without pay, in 
continuation of that granted in office older, No. 15, dated 
15th June, 1884. 

During his absence A* Rama Charlu^ Acting Forester in Badvel 
Range, will continue to act for him. 

Ike 16th September, 1884, — M, Shame-ud^dtn Sahib, Forest 
Ranger, 5th grade (on probation), Coimbatore (South), is 
grauted one month’s leave without allowances under Section 
134, Civil Leave Code, Sixth Edition, in extension to that 
notified at page 1287, Part II, of the Fort St, George Gazette 
of the IGth instant. 


10.— Bombay Gazette — 

The 20th August, 1884,^Mes8rs, Q. L, Gibson, Acting Deputy 
Conservator of Forests, 2nd grade, and O, M. Ryan, Acting 
Assistant Conservator, 3rd grade, respectively delivered over 
and received charge of the Divisional Forest Office, West 
Kh^ndesh, on the 1 2th instant, after office hours. 

The 26th Auqust, 7554.— With reference to Government Resolu- 
tion No 5796, dated 18th ultimo, Mr, L, B, Oka, Head 
Ranger, Ndsik District, after giving over charge of Ins duties 
there on the 81st idem, after office hours, proceeded to Tb^ua, 
and received charge of the duties of Acting Sub-Assistant 
Conservator of Forests from Mr, Blackwell, on the 7th instant, 

after office hours. » tx* ■ 

No. 6980 . — The let September, 1884, — Mr, F. Qleadow, Diyi- 
sional Forest Officer, Jacobabad, has been in charge of the 
Sukkiir Forest Division, in addition to his own duties, from 
16th May, 1884. 



3tWiii 


KT&AOTB FEOK omoiAL OAEOTTBS, 


Th$ 8th Siptmber^ 1884.^Mmr9, S. J, Haselden and W» A, 
Talbot, reapectivelj delivered over and received charge of the 
Divisional Forest office, Central Division of K^nara, on the 
1st instant, before office hoars. 

7248.«-^2%s JOth September, lB84,^M,r, Lakahman Balldl 
Oke, Acting Sab- Assistant Conservator of Forests, 3rd grade, 
was allowed privilege leave of absence from 22nd May to 
22nd July, 1384, both days inclusive. 

No. 7816 , — The 18th September, 1884 . — His Excellency the Gov- 
ernor in Gonncii is pleased to make the following appoint- 
ments in the Forest Department during Mr. Qibeon'a absence 
on privilege leave : — 

Mr. 0. A. Hight, Deputy Conservator of Forests, 3rd grade, to 
Act as Deputy Conservator of Forests, 2nd grade. 

Mr. W. R. Woodrow, Acting Deputy Conservator of Forests, 
4th grade, to Act as Deputy Conservator of Forests, 3rd 
grade. 

jlfr. H. Murray, Assistant Conservator of Forests, 2nd grade, to 
Act as Deputy Conservator of Forests, 4th grade. 

Jlfr. O. K. Shahdni, Sub- Assistant Conservator of Forests, 2nd 
grade, to act as Assistant Conservator of Forests, Srd grade. 

Mr. BUdji Vdman Joahi, bhirasted^r to the Conservator of For- 
ests, N. 0., to act as Sub-Assistant Conservator of Forests. 

The 22nd September, 1884 . — With reference to Government 
Notification No. 7316, dated 13th September, 1884, Revenue 
Department, jlfr. Balaji Wamon Joahi r^orted himself for 
duty to the Conservator of Forests, N. 0., as Acting Sub- 
Assistant Conservator < of Forests on the 19th idem, before 
office hours. 



GAZETTE SUPPLEMENT. 


revised rules for applications foe leave 

BY uncovenanted OFFICERS OF THE FOREST 
department, whose salary BILLS ARE 
AUDITED BY THE COMPTROLLER AND AUDI- 
TOR GENERAL, CALCUTTA. 


Compiled hy A. L. Hoke, Coneermtor of Foreels, Bengal. 


Uneovenanted Officers entitled to leave under Chapter V. of the Cml 
Leave Code {VIth Edition), (Paras. 1 15). 

Uneovenanted Officers entitled to leave under Chapter X. of the Civil 
Leave Code, (Paras. 16 and 17). 

1. UncoTenantad Officers m«y take furlough either out of India 
or in India, and this furlough may be on private affairs or on 
certificate; they are also entitled to special leave of absence and to 
nrivileKe leave. The rules under which each class of leave can be 
Lanted are to be found in the Civil Leave Code, ‘“^/YTodiaM 
merely intended to remind officers applying for leave out of ot 
in India of the preliminaries required by the Leave Code, 
they may ensure the regular payment of their allowances whi 
leave. The forms of last pay certificate referred to are given m Ap- 
pendix A. to tho Civil Leftve Code.* 

(1). Forlough on Private Affairs out of India. 

wh» «. K**:: 

Uncoyenanted Offloeri affairs OUt of India, he should qiioto 

““ ?rfectfon or rule of the Code under which he 

considers himself entitled to *o enable 

143 (/), and state the amount of o“'’?^''‘^£\ppHc2tion should be 
him to’ reach the port of Ldia 

sent through the Conservator to the P ,v Oomptroller will 

Calcutta, in the usual fom (hereto Government, and 

forward the application with his should be adopted 

if the leave U ^ted, the following procedure snoui 

(o). If the applioant embarks frm Calcutta. 

3. He should bring form hereto attached), 

(1). A last pay certificate (specimen lorm 

— rnlMOf t^vll L«aT0 Code, SiiiU 

• Tbei^erenceetnpaTWtheMBaroto^ 

fiditlon, Gonacted to aotU February, 1884. 
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signed bj the officer in charge of the Forest Division to 
which he was last attached ; f 

(2) . A certificate of transfer of charge, in Forest Department 

Code Form No. 48; 

(3) . The order granting him leave ; 

(4) . A bill for all sums due to him up to and including the date 

of his departure from Calcutta. 

4. The officer should present himself at the office of the Comp- 
troller of India Treasuries with the above documents, and state the 
date on which he proposes to sail. The Comptroller will audit the 
bill and endorse it for payment at the local treasury, and give the 
officer a last pay certificate (Form C or D, Appendix A ) to present 
for payment of his furlough allowances at the India Office in London, 
or at the Colonial treasury, as the case may be. Each Officer embark- 
ing from Calcutta will also receive a printed form of certificate for the 
pilot to sign, and this form, when signed, will be forwarded to the 
Comptroller of India Treasuries, by post. A similar certificate will be 
filled up and signed by the pilot at the foot of the last pay certificate 
(Form C or D, Appendix A.) made over by the Comptroller to the 
officer proceeding on leave. 

5. The officer on leaving India will report the actual date of his 
departure, and the date on which the pilot makes over charge at the 
Sandheads, to his own Government, through the Conservator, and on 
arriving in England ho should report his arrival to the Under-Secre- 
tary of State at the India Office. 

6. It will considerably facilitate the preparation of the last pay 
certificate if a full week’s notice (official or demi-official) is given 
to the Comptroller of India Treasuries, Calcutta, of the intention to 
proceed on leave out of India, and of the date and hour the officer 
proceeding on leave intends to make over charge to his successor, as 
the register of services for the preceding three yetrs has in every 
case to he examined, and in case of a first furlough the register from 
the commencement of the officer's service has to be verified. 

(ft). Jf the officer does not embark Jrom Calcutta^ 

7. On leave being granted the Comptroller of India Treasuries will, 
on receipt from the Conservator of the information required in clauses 
(1) to (8) of para. 8 above, and on being informed of the port at 
which the officer intends to embark, send the officer proceeding on 
leave a certificate (Form C or D, Appendix A.), leaving the 7tb, 
10th, and 11th spaces blank, and will forward a duplicate to the Ao- 
countant-General or Treasury Officer at the port of embarkation. 

8. The officer should present himself at the office of the Ac- 
countant-General or Treasury Officer at the port of embarkation with 
the last pay certificate sent to him by the Comptroller of India Trea** 
suries, and a copy of the order granting him the leave, and inform the 
Accountant-General of the date on which he proposes to sail, 
Accountant-General will follow the instructions in the forwarding 
letter addressed to him with Form C or D, and will pay the officer up 
to the date of departure from the port, and return him the original 
last pay certificate duly completed to present for payment of his fur- 
lough allowances at. the India Office in London or in one of the Colo- 
nies, as the case may be. 
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AbM.— Should an officer be obliged to embark before he obtains his last par 
certificate from the Comptroller of India TreasuiMs, he shonld still report his 
departure to the Accountant-General or Treasury Officer at the port (»f embarka- 
tion, and to his own Government through the Conservator and name an agent to 
represent him there or elsewhere. When the last pay certiheaU ^ ready it will 
be forwarded (both original and duplicate) lo the Accountant-General at the port 
of embarkation, who will complete it. and hand over the original fn tin? agent 
named by the officer, t^ether with any arrears of pay due up to *4? date of 
embarkation, for transmission to the officer concerned. 

(2). Furlough on Phivatb Affairs in India. 

9. Para. 2 above, rules applications of this nature also, except 
that subsidiary leave is not allowed. When the leave has been grant- 
ed the officer should send the Comptroller of IntUa Treasuries the 
papers required by clauses (1) to (3) of para. 3 above, through the 
Conservator, and should also name the District Treasury or Forest 
Office from which he wishes to draw his pay. The Comptroller of 
India Treasuries will then give him a Inst pay ceitihcate in Foim 
C,* which will enable him to draw his allowances at the Treasury or 
Forest Office named therein. 


If during the time of his leave he wishes to change the Treasurv from 
which he draws his allowances, or to complete hia furlough in Kurope or the Colo- 
nics, and draw his allowances from the India Office or from a Colonial Treasury, 
he should submit an application to the Comptroller of India Treasuries, accom- 
panied by a last pay certificate from the Treasury or Foiost Officer concerned. 

At the expiration of his leave ho should obtain a last pay tcitificate from the 
officer in charge of the Treasury wheic he has lust been dra 'ing his allowances. 
ThifiP certificate will bo attached to hia first pay bill after retmn to duty. 


(3). Furlough on Medical Certificate out of Lsdia. 


10, The application in this case, besides quoting the section under 
which leave is claimed, should be supported by a naedical certificate 
in the Form given in section 79, rule 10, of the Civil Leave Code. 
The applicant should ordinarily appear with two statements of his 
case before the Medical Board at Bombay or Calcutta, or before the 
Medical Board at the seat of the Government under which he is serv- 
ing, and from them obtain the further certificate required by section 


79, rule 10. , , , .. 

11. Shonld, however, the state of the applicant s health ho certi- 
fied by a covenanted medical officer or by a medical oflicer m charge 
of a civil station to be such as to make it highly inconvenient 
to repair to the seat of the Government of the province t" ^ 

beloriRS, the Local Government may accept the certificate of any two 
medical men, (either covenanted or in chaigo „i,„ 

of whom is the regular medical attendant of t e app i » pWm 

need not belong to tlio same !'’^®.*P>''‘®*"wVfnrther cer- 

given in section 79, rule 1 1, with this addition : “ JJ® ^ 

- tify that the state of C. D.’s health is such as to render it bigl.ly 

“ inconvenient for him to proceed to ulao be iriven 

The name of the station at which he is ® K 

on the certificate. The Comptroller of India Treasuries, on receipt 


Province 


If the leave allowance be drawn JabS” ^ 

rinoe in which tho Treasury is situated iriU be tarniBDea 


certlAcato, 
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the application and certificates tlirougli the Conservator, will forward 
them with his report to the Local Government, who will send a dupti- 
cate of the medical report on the case to the Secretaifr of State for 
the information of the Medical Board attached to the India Office. 

12. If the furlough and subsidiary leave be granted, the subse- 
quent procedure will in all cases be the same as in cases of ordinary 
furlough described above. When subsidiary leave and furlough have 
been granted on the certificate described in section 79, rule 10, of the 
Civil Leave Code, subject to the applicant’s procuring the certificate 
prescribed in lule 11 of that section either from the Board at the 
head-quarters of his own province or at the port of embarkation, a 
note to that effect will be made on the certificates, both original and 
duplicate, and the final certificate required by section 79, rule 11, 
must be given to the Comptroller of India Treasuries, if the officer 
embarks at Calcutta, or to the Accountant-General or Treasury Offi- 
cer if lie embarks from any other port, who will be asked to note the 
fact of its having been granted on the last pay certificates, and to 
return it to the Comptroller and Auditor General for submission to 
the Secretary of 8tate through the Local Government. In all cases 
a copy of the certificate granted under section 79, rule 11, iinist be 
sent to the Comptroller and Auditor General for transmission to the 
Local Government. 

(4). Furlough on Mbdical Certificate in India. 

13. The apidioation here will specify the section of the Codft un- 
der which leave is asked for, and the station at which the officer 
wishes to draw his allowances, and should he forwaided through the 
Conservator to the Comptroller of India Treasuries, with the certifi- 
cate required by section 79, rule 10, of the Civil Leave Code. Unless 
the Lotal Government otherwise permit, the applicapt must appear 
before the local Medical Board at the head -quarters of his province 
to jirocure the final certificate required in section 79, rule 11; and 
when such permission has been given, tlie ceitificate must be signed 
by two medical officers, cither covenanted or in charge of civil stations, 
neither of whom is the applicant’s regular medical attendant. A copy 
of the letter of Government exempting from attendance at head- 
quarters, and the certificate under section 79, rule 1 1, should be sent 
to the Comptroller and Auditor General, who will forward the certifi- 
cate with his report to the Local Government, and, on leave being 
granted, will issue a last pay certificate in Form C, as described in 
para, 9 above. In all cases where medical certificates are required, 
the applicant should take with him before the medical officer or Boaid 
a statement of his case in duplicate. 

(5). Privilege Leave. 

14. The application should state that the leave is claimed under 
the rules in section 74 of the Civil Leave Code, the amount of leave 
required, and a declaration in the following terms (section 74, rule 
1) : — “ 1, A. B., do hereby certify that I have no intention of retiring 
or taking furlough, special leave, subsidiary leave, leave on private 
affairs, or leave on medical certificate for three mouths after my ro- 
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tarn to duty from the leave now applied for.” It should be forwarded 
through the Conservator to the Coniptroller of India Treasuries, who 
will forward It with his report to the Local Government. An officer 
taking privilege leave may draw his allowances at Treasury or 
Forest Office in India on the order of the Comptroller of India Trea- 
suries, in the manner shown in para. 9 above. 

ir>. No payment* can be made out of India to a person aVsent on 
privilege leave, but the Comptroller and Auditor General m»y permit 
an officer’s agent to draw his pay while absent on privilege leave on 
the conditions laid down in section 161, rules 6 and 7 of tho Civil 
Leave Code. The agent or agents through whom the allowance is 
drawn in India should execute an indemnity bond in the fo^ui given 
below, and this bond should be stamped to cover such intermediate 
payments as are not supported by a life certificate, accordiug to the 
scale laid down in the First Schedule of the Indian Stamp Act (Act 
I. of 1879). The last pay certificate, the certificate of having given 
over charge, and the names of the agents through whom the applicant 
wishes to draw his allowance*!, should be forwarded to tho Comptroller 
of India Treasuries, and the necessary orders to the disbursing treasury 
to lumonr the pay bills drawn by the ai<ents lo the extent covered by 
the indemnity bond will then be issned. For example, should A. ii. 
leave bis station on the lat June, and be entitled to an allowance ot 
Rs. 500 a month while on privilege leave, he should direct his •g®"*’® 
to execute a duly stamped indemnity bond for Jts. hOO, which they 
will present with A, B.V pay bill for June on the 1st July draw 
his lUve allowances for that month. A. B. will on the 1st July oi- 
ward from England or one of the Colonies to bis agents a ,.fe ccrtifl- 


seniwiin a. X). B pay un* ivt --v — “ , , ci „, 1 J \ Tt mt 

his imlemnity bond of the first payment lor June. ^ * 

furnish the life certificate, he must either increase ^ 

indemnity bond or forego the payment of his leave allowance until 

*^Thrindemi'iUrbf>»d shonld be in the following form . 

event of our being permitted to dra rxi-nRidcncv to repay to 

A. B., during his aulhoriaed absence Jo;etp.;ments 

the Qoveriinient of India or Us 

of leave allowance made to us on his account during his 

C. D., 

Agents of the abovementioned A. B, 

Place. 

Date. 

entitled to leave under AjCayw v; .nhmit their applications ill 

required, and the section under wb 
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Buie 1, Cbapter X. of the Civil Leave Code, gives the procedure to 
be followed by superior Uncovenanted Officers taking furlough on 
medical certificate.* The procedure after the grant of* leave will, in 
all cases, be similar to that explained above in paras. 8 to 15* 

17. The grant of leave to non-gazetted officers is made by the 
head of the department, and their applications need not be submitted 
to Government. A monthly return of all non-gazetted officers on leave 
accompanies each establishment pay bill. The rules regarding the 
grant of last pay certificates, &c., to non-gazetted officers are the same 
as those which apply to gazetted officers whose leave is regulated by 
Chapter X ; but a non-gazetted officer, on any kind of leave in India, 
can draw his leave allowances only at the Forest office where his salary 
is paid, and uuder the signature of the head of his office, who is re- 
sponsible for any over-charges. 

Form of Afpligatiom for Lbavb. 


Application for leave of Absence under Section 

of the Civil Leave Code, 


Name and grade 
or class ot Officer 
and appointment 
he holds. 


Period and 
nature of 
leave applied 
lo). 

Description 
and period of 
last icate 
taken. 



leave from 

to 



Recommendations of Conserva- 
tor, with suggestions as to 
arrangements tor absentee’s 
work 


I 


N.B , — The section of the Leave Code lyider 
which leave is claimed should always be noted 
in column 2. 


The_ 


-18 


i 


Signature oj Applicant 

(In caxe of prwilege leave). 

I do hereby declare that 1 have no intention 
of retiring from the service, oi of taking fur- 
longb. special leave, leave on prnate affairs, or 
leave on medical certificate, for three months 
after my retnrn to dnty from the leave now 
applied for. 


No. 


The 18 . 

Forwarded to the Comptroller 
of India Treasuries. Calcutta, for 
BiibmiHRion to Government with 
the usual report 


Signature of Applicant. 


Conservator of l^oiests. 


* In the case of an ofllcer who obtains medical leave In India under the rules In Obaptsr X., 
subsidiary leave is admissible when he proceeds to, and returns from, a sanitarium in Inula 
(Section 130). 
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OFFIOIBS OF TM FOBIBT OTFABTIIBIIT, &c. 


Form of Lut Pan CortifiecUe on making over charge of a Foreu 

Division^ 

Last pay certificate of 


.Conseryatorof Forests, _ 


proceeding on 
He has drawn pay as^ 


at the rate of Rs^ 

and acting allowance at the rate of Rs. 
to the 


18 


-grade, 


a month, 

^ a month, up 
and to no 


later date. 

No recoyeries (or, the recoyeries noted on the reverse) are to be 
made from the pay of this officer. 



Coraervator of Forests^ 
Dimion. 




SUPPLEraT-INDM FOEESTEP. 


TRANSLATION OF AM^NAQEMENT DBS FORETS 


PAR M. PUTON. 


TRANSLATOR'S PREFACE. 

The purpose and scope of this work is suflicienily indicated by 
the notice prefixed to the second edition of the original. 

« Two subjects, says the author, '' must be known in order 
to undertake, efficiently, the management of a forest estate : U6, 
the cultivation of the species oi which the forest growth is com- 
posed ; ^^nd, the preparation of plane for working, and the 
mechanism of such plans. " 

These two branches of forest knowledge, — syMciilture and 
“ am^nagement, or the art of drawing up working plans, — 
are intimately connected : one helps and illustrates the other, 
but each has its own distinct line. 

*lhia work presupposes that the student has studied the sub- 
ject of sylviculture as described in special works devoted to it. 

The object at present is not to teach or even to indicate the 
different processes which are necessary to be gone through in 
order to draw up a scheme of working. This procedure is 
described in a treatise prepared by M. Nanquette, the learned 
Director of the Forest School at Nancy. 

Still less does the author attempt to state theories or discuss 
doctrines. These are special works which deal with such mat- 
ters, among which may be mentioned the ** Etudes sur 

FAmdnagement dcs Forfits” by M. Tassy. i . 

The object, thus strictly limited, of the present work is to 
indicate the mechanism of the methods usually employed in 
drawing up schemes of working, to explain, in short, what an 
^‘am^nagement” or scheme for working is; and how the 
accounts of the yield and working of a forest are- made out on 

the basis of the working scheme. j ‘i. 

This is a matter of practical administration, and im- 
portant to carry into the working of forests 
accounting for everything, and shovving tlie e e ^ 
and loss, in stock, and pecuniary yield, whic are j 
sary in the case of public estates as they are in g 

«t tbing. r.tb« tb.. UUmpt • ■“"•X »' 

too often incomplete in themselves. 
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PART I. 

Gbnebal Notions of Forest Economy. 0 


Chaftbb I. — Op the Exploitation op Forests Generally. 

Capital of exploitation^ or growing atock , — In order to work 
(or derive the appropriate products from) a given estate stocked 
with forest^ just as in the case of land bearing crops, or with 
grazing ground or meadow land, there must be a atock which 
economists speak of as the capital or material of exploitation. 
In agriculture, this capital consists of the farm buildings, the 
seed grains, the cattle, and the agricultural implements : part of 
this consists of fixtures, and is immoveable ; part is moveable. In 
the case of forests, the whole stock is immoveable. If we take 
the case of a coppice to be mature for cutting at 20 years of 
age, the stock is represented by a growth of trees in a graduated 
scale extending for 1 — 20 years in age. In the case of high 
forest, mature at say 1 20 years, it is a growing stock in a scale 
of ages from 1 — 120 years. 

This statement at once brings to notice the difference which 
exists between forest property and agricultural property. In 
agriculture if the proprietor manages badly, and is obliged to 
wind up his estate, he cannot ordinarily dispose of his f^m 
buildings without parting with the land also. By themselves, 
the buildings have no value. In the case of forest property, 
on the contrary, the owner would be able to convert into money 
the entire timber growth, apart from the land, and the land so 
denuded would remain, though unable to make any return in 
timber, till such time bad elapsed as was necessary tor nature to 
reproduce a new growth of trees ready to be felled. 

This leads me to remark bow necessary it is for a public 
administration to watch over the due conservation of the stock 
in forest estates, whether they belong to the State, or to com- 
munities, or to public institutions, since these bodies, as proprie- 
tors, are not like individuals who may do what they like with 
their own, but are legal persons’^ {etrea moraux) having a 
perpetual existence in the eyes of the law, and, therefore, the 
individuals composing them at any given moment cannot deal 
with the estate as if it were their property. They are only in 
fact the enjoyers of the usufruct, and are bound to band down 
to their successors the estate itself, with its stock or capital, 
unimpaired. 

The public interest would suffer unreasonably if for any cause, 
even one of great present emergency, the capital were seriously 
attacked, since we cannot restore full grown trees, as we can put 
up new and complete buildings even with the most liberal outlay 
of money. Time alone — and that in most cases a very long 
lime — can restore the forest capital once destroyed. 
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Another point of difference may also be noted. In Agri- 
culture a proprietor who is in want of money can sell his cattle, 
hie plougns or his carts. For ordinarily Idiese implements 
find ready purchasers in other agriculturists, who can apply 
them to working their property — they are in fact transferred 
to another estate; that is all. The individual may suffer, but 
society is not affected. A forest proprietor, on the contrary 
is always under the temptation to sell a portion of the trees 
that constitute the scale of ages necessary as a capital for a 
proper exploitation : ^ if he does so a double misfortune re- 
sults. In the first place, the material is not transferred to 
another estate, there to be used productively ; it is consumed 
and serves for no further productive purpose; there is then a 
positive diminution of the timber-producing agencies in the 
country. In the second place, a large additional stock of 
fire-wood or timber being thrown into the market, the supply 
may exceed the demand. The production may not stand m a 
proper relation to the consumption, and the price consequently 
falls; the public interest ihen suffers, since the neighbouring 
forest proprietors cannot obtain a remunerative price for tketr 
wood. Trades which consume wood are, for the moment, sup- 
plied cheaply and abundantly, but have to pay dear for this 
later when wood becomes scarce ; and, lastly a precious material 
Ikis been made cheap and squandered, there being no means ot 
replacing: it, since time alone, not human effort, cau produce it. 

There is no need of agricultural science to be aware that 
in all countries agncultuie may he conducted on 
on the small scale. One man works with a sma 1 plot of land 
with simple hand implements, and manure bough, retail in the 
market. The other works with extensive ranges of buildings, 

with steam-machinery and a considerable extent of 1*"^- ^ “ 

possible also to classify forest cultivation into major and m n w. 
^ You have high forkst or timber cultivation where the trMs 
are reproduced from seed ; and the copf ick where the reproduc- 
finn is hv shoots from the stool or root-stocK. ‘iu «« 

This division corresponds to that of forests 
extensive capital of exploitation, and working with a limited 

“?reeB that arc to be reproduced by seed do 

produce good seed, till they y ^ mugf have a long 

great m ass of growing material. 

• The sntbor remarks tb*™ “!>• 

need to meen Hnsuafne tht wOTdhere (and mostly elsewhere) 

dearine them ont of the ® fnllow nim) of getting the prodnce or mterMt- 

in the Monomio eenee (in which we Wto w inJnstrial (or forest) enterpnse, 
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When you work by coppice, the shoots grow up in a compa- 
ratively short time, and you have a shorter scale of ages, and 
can work with a smaller area. ^ 

Let us take as an illustration the case of two estates, each 
of 300 acres, treated one as coppice, with a rotation of 20 
years, the other as high forest at 120 years. 

I. For High Forest us suppose that an acre of forest produces 
8,400 cubic feet* at the age of 120 years. The capital will bo formed bjr 
a series (total 800 acres) of compartments or divisions of the area occupied : 
severally, by trees of ages from 1—120 }ears, and the value of solid wood 
in each, will follow a scale of 0 in the youngest to 6,400 cubic feet in the 
oldcHt The mean or average will then roughly be 4,200 cubic feeU We can then 
represent the standing stock or capital as 300 X 4,200 = 1,200,000 cubic feet. 

II. For 'Supposing one acre of coppice at 20 } ears to ^ield 700 

cubic feet. Ihe capital similarly constituted as above, and with a rough 
average of the contents, will be 300 X 850 = 105,000 cubic feet. 

A timber producer, who wished to work his estate of 300 
acres by high forest, must then have a constituted capital of 
1,260,000 cubic feet of growing timber, while one who was 
content to work by coppice, could exploit the same area with 
a producing stock of twelve times less. 

In order then to work for high forest, the proprietor must 
be very rich ; and, speaking generally, it is only the State or 
great public institutions or commercial bodies that are able to 
afford the large capital necessary ; and, further it is only such 
bodies that are rich enough to be beyond the temptation pf 
from time to time making inroads on the capital, or that 
are rich enough to wait while the capital is being built up by 
process of time. 

Speaking generally, we may say that private forest property 
can best be worked on tbe coppice-plan, and that *it is only 
States and institutions that are imperishable that can afford 
to work high forest. 

There are other reasons also leading to the same conclusion. 
Agricultural products are always tbe same whether they come 
from cultivation on the large or on tbe small scale. They 
always consist of grain, fodder, or cattle. In forest property 
it is otherwise. Forests worked on the petite culture, or as 
coppice, yield only small wood, wood for charcoal, and faggots. 
It is high forests alone that can give planks, railway sleepers, 
and timber for purposes of construction. Now both the one class 
of produce and the other are equally necessary to the country ; 
and as there are not, as a general rule, proprietors rich enough 
to have, and above all to maintain permanently, high forests 
yielding timber of large size, tbe State and public institutions 
are bound in the interest of the public welfare to keep Ujp 
forest estates capable of supplying the community with this 
most indispensable materiiil. 

* That it feet of solid wood, not mendj wood in stack. This solid messnrs is 
spoken of in frsnee ss The meesare applied to firewood in staek when 

the external measore repremta a block partly of space, partly ol wood, la thealfre. 
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Quantitv of Matericd produced.— -Tha sum total of valuable 
producta (and oon^uontly the material wealth of the oonntrT> 
in<fteaBe8 notably by means of forest (high files!) cultivation 
on the large scale. Let us return once more to the two esam- 
pies already given, and which we shall keep to in order that our 
reasoning may be more readily followed.* 

We assume that under coppice treatment an acre wonld 
pr^uce 70d cubic feet at 20 years of age; that is about 83 

35 ) cubic feet per acre per annum. Valuing this 


(roughly for the purposes of the example) at As. 1^ a cnbio 
foot, the product would be annually about Ks. 8-4-6. 

But for an estate treated as high forest we should have the 
annual production per acre 

- cubic feet = 70 cubic feet. Valuing this larger sized timber 
at As. 8 a cubic foot, the result would be— 


70 cubic feet X As. 3 sr Rs. 13 2 0 

(Add 15 per cent, thinnin^rs valued as coppice) 

10 5 cubic feet x IJ As. = ,,0 15 9 

Total, ... „ T5 1 9 

It has been calculated that if all the forests in France were 
treated as high forest, then production of wood would be raised by 
13^000,000 of cubic metres, and by 290,000,000 fraucs in value. 

But out of 8,000,000 hectares (roughly 20,000,000 acres) 
of forests which exist in France, about one million hec- 
tares (2,500,000 acres) belong to the State, and two millions 
(5,000,000 acres) to the Communes. 

And there are about five million hectares (12,500,000 acres) 
of private forests nearly all worked as coppice. 

Income , — Why is it then, since high forest produces so much 
more both in mass of timber and in money than coppice, that 
private proprietors hold so much to coppice and own so little high 
forest ? The reason is very simple. The private proprietor works 
only for his own immediate advantage ; he does not look to the 
production of a class of wood required by the country at large; 
nor does he feel himself under any obligation to find labor for 
the labouring classes, or material to supply the various trades 
and industries. He only produces wood because he finds forest 
a safe and paying investment. Let us return to our former 
example, and make out an account. 

Let us take the soil as worth about Ks. 60 an acre. 


• The ages selected 20 for coppice and 120 for high forest are chosen arbitrari- 
ly for examples only. As a matter of fact the rotation for coppice usually varies 
from 80 to 85 years according to kind. It takes also 160 to 200 years to produce 
an oak or a ailver fir (Ab. peetinata) of large dimensiouB, and even 3^ years for 
the full growth of the Larch iu some parts of the Alps. As a matter of fact 
therefore, a rotation of 120 years would be too short for high forest, a he in* 
etanoes, however, are taken as convenient for examples 
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Then for coppice 

(1) . Soil 800 acres, @ Hs. 60, ... Rb. 18,000 0 0 

(2) . Standing material, 105,000 c. ft., ^ 

Talaed at As. 1 for wood in pro- 
cess of growth, ... ... „ 6,562 8 0 

Total, ... „ 24,562 8 0 

The annual products are (300 -r 20) or 15 acres, yielding 
15 X 700 s= 10,500 cubic feet of mature coppice, valued at As. 
1-9 a cubic foot, or Rs. 1,148-7-0. His yearly income then is 
in round numbers Rs. 1,140, on a capital valued at Rs. 24,560, 
or say 4^ per cent. 

For high forest we should have the capital 

Soil as before, ... ... ... Rs. 18,000 0 0 

Wood 1,260,000 cubic feet, valued at 
As. 2 in a growing state, ... ... „ 1,57,500 0 0 

Total, ... ,, 1,75,500 0 0 

The annual products are— > 

(1) . (800 -i- 120) or 2^ acres yielding 

2^ X 8,400 =r 21,000 cnbic feet, 

As, 8, ... ... ... „ 8,937 8 0 

(2) . The valne of intermediate thin- 

nings calculated at 15 per cent., 
say 8,150 cubic feet, @ As. 

1-9 = ... ... ... „ 844 8 6 

Total, ... „ 4,282~0 I 

His yearly income is thus only about 2^ per cent, on his capital. 

It is evident then that high forest, although producing nearly 
two-and-a-haif times as much in material, and four times as much 
in money as coppice, yields a smaller interest to the proprietor, 
when we compare the capital respectively engaged in each 
method of production. 

In the present state of society few persons are rich enough to 
enable them to be content with 2^ per cent, or less on their 
money ; and if any existing proprietor should be so well off, we 
may be sure that such a state of things will not last beyond two 
or three generations. 

Not to mention possible reverses of fortune, the division of 
family property is quite enough to upset a calculation in which 
time and fixity are indispensable conditions. 

A private proprietor would also reason as follows : — 

The owner of a high forest of 300 acres, with a growing stock 
of 1,260,000 cubic feet, could easily realize the conditions neces- 
sary to work the same on the coppice method : that is to say, he 
would have 1,260,000 cubic feet — 105,000 or 1,155,000 cubic 
feet. This stock (rather over the value of ordinary coppice) let 
us take as worth As; 2 ; the value will be in round numbers Rs. 
1,44,875. So that with this sum in money he oould^ pnrcfaM 
nearly six times as much coppice (since 800 acres coppice was in 
our example worth Bs.‘24,562«b«0). 
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He coaid then acquire— 


(1) . His Bid coppice forest 800 

of acres worth 

(2) . New coppice forest of 1,800 

acres worth 


KO. A.r. ^ 

24, 562-8-0, producing 1,148- 7-0 
1,47,876-0-0 „ 6,b&0-10-0 


Total, .. 2,100 1,71,937-8-0 8,039 l-O 


So that instead of 800 acres of high forest, worth Rs. 1,75,500 
and bringing in Rs. 4,282-0-6, he would have 2,100 acres 
coppice worth Rs. 1,71,937-8-0, and bringing in Rs. 8,039-1-0, 
or seven times more land and nearly double the revenue ; and that 
with security exactly the same, and under the same general 
method of investment. 

Wliat private proprietor then could hesitate to prefer coppice 
to high forest ? 

But compare this result so favorable to the individual proprie- 
tor, with its results to the country at large. The 2,100 acres of 
coppice will only yield (at 35 cubic feet per acre) 73,500 cubic 
feet of wood annually for consumption and use in industry; 
whereas worked as high forest, the same number of acres would 
produce (at our already shown rate of 70 cubic feet per acre) 
147,000 cubic feet of material of far higher value, not only in 
iponey, but by the amount and usefulness of the labour which can 
be employed on it. 

The advantage of the high forest treatment is that it supplies 
to the country at large, more than twice as much in the elements 
of employment of labour and industry, and five times more in 
the elements of utility and exchange. But these are advantages 
which are of value only to the public, not to the private pro- 
prietor, whose only care is to invest bis money for his own 
benefit. 

It has followed in France, that the timber forests formerly 
possessed by the feudal nobility and the Church, which were 
confiscuted at the Kevolution, and all the State forests which 
have since been (from time to time) alienated, have with rare 
exceptions been diverted from their original treatment, and 
converted into forests wrorked “ h petit capital/' or coppice forests, 
— the only ones which the means of private owners will permit 
them to follow. 

Let us also bear in mind that the working capital and growing 
stock of a forest destined to produce timber of large size, if 
once destroyed, is incapable of speedy reconstitution, unlike 
that of a farm or that of a manufacturing business. With 
sufBcient money these latter can be restored in a single year* 
But in a forest, spend what you like, and you must still have 
a century or more to restore your capital. ... 

It will now be obvious to the reader that the interest of 
private owners is Qgetinst the conservative treatment and work- 
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in^ necessary to the high forest method^ and that private owners 
are incaj^ahle of being the continuous producers of timber of large 
size. ^ 

Position occupied hy State Forests * — The economic require- 
ments of private property just considered have been further con- 
firmed by successive modihcations in the law relating to private 
property. 

The ancient law of succession tended to preserve intact, in 
certain families, large patrimonial estates; but this is now a 
thing of the past, and all property is equally liable in law to 
indefinite partition. 

The ancient customary law also, while it made timber trees 
immoveable property, and as it were a part of the soil, saved them 
from the destruction caused by the creation of usufructs and other 
temporary modes of enjoying property; nothing now restrains 
the enjoyment of any kind of property, but the terms of the 
contract. 

The Marine service had in private forests a right of pre-emp- 
tion, or prior claim to purchase certain timber of large aize. 
This was abolished in 1837, but it had, while it existed, the 
effect of encouraging the production of timber in State forests 
for the benefit of future generations. 

It is only in the nature of things that such restrictions should 
disappear before the progress of a democratic society, whoi^ 
characteristics are a vast expansion of i)idustry and trade. 

Xu France then, as in most modern societies, it is only corpor- 
ations or bodies, having a legal existence which never terminates, 
that are rich enough, and long-lived enough, to devote their 
forests to the production of large timber, which national indus- 
try can never dispense with, notwithstanding the increased em- 
ployment of iron for construction. 

But in respect of these institutions there has also been much 
change. 

Under the ancient monarchy there were three classes of legal 
or moral bodies, having an unlimited right of holding property. 
They were — the State, the Commune, and the Church. The 
last has lost, since the revolution, the right of holding proper- 
ty, at least as far as religious communities are concerned. The 
State and the Commune alone remain. The great commercial 
and Financial Companies do not come under this category ; they 
are, in fact, much more like associaHons finding capital and 
labor, than associations for saving or amassing property, and be- 
sides that they are very far from being imperishable. 

Centuries ago, an ancient and national legislation subjected the 


• The reader will remeinher tliat Uil« is n transUtion from a Frenrh work. 
The rrasou Utr the existence of Htale forests is therefore based on cousideratloa 
of the law and s<icial condititm of France. liut it would he easy toaivc a series of 
similar consider suoni joAtify;tig*be ueccssitr for State Fc»rtit in India or any other 
ooofitry. 
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Communes when they owned forests, to a legal obligation to 
reserve on^-fourth of their forests as timber forest for the benefit 
of’ the country. But in recent times the Communes have been 
treated as a mere embodiment of the local and they 

have been consequently set free from this ohbgaiion. The 
fourth in reserve ” as understood under the Fi>cest Code of 
1827, is simply a measure of foresight and prudence, and even 
that, can, in many cases, be dispensed with. 

If you were to ask, at the present day, a Commune in the 
Pyrenees to allow one*fourth of their forest to grow up into 
timber, and not to touch the trees tor a century because the 
people on the north and west stand in need of timber of seven al 
centuries' growth, they would laugh at you ! Such abnega- 
tion of seU-interest can hardly be looked for, when the popular 
mind is so toned as to be able even for a moment, to raise 
local egotism to the rank of a social principle. 

In France then the Stale alone remains capable of devoting 
its forests to the production of timber — a material which only 
the lapse of long ycai> and prudent saving and abstention can 
produce. 

And it is a most imperative duty and a national obligation 
resting on the Government, to perform its pait in this matter, 

Suppose, for a moment, that in consequence of a general sale, 
£w often recommended and so often rtji eted i>y the public good 
sense, all the State forcbts were to pass into private hands. 

Ill order to make it worth while for the new owners to 
preserve for future use, the wealth accumulated by the long and 
expensive mode of constituting capital under which the forest 
has been created, it would be necessary that the price of timber 
should be raised to a figure which would be portentous. 

It bas been calculated that m order to make the normal out- 
turn of timber yield a reasonable rate of interest to a private 
proprietor, the price of a cubic metie of wood ought to be more 
than iiOO francs (about Bs. 4-1-0 a cubic foot standing in the 
forest). And even then the rate of interest would not be very 
high, since the calculation of capital value has to be increased in 
proportion as tlie selling price of wood lises. 

Such a state of things would be impossible ; foreign timber 
would undersell the local product in its own markets; and pri- 
vate proprietors would give up a task so irreconcileable with 
their interests. The forests of France would then all become 
coppice^ and would, as the experience of the past proves, furnish 
nothing but firewood, or small wood for industries and petty 
manufactures. If it were attempted by law to compel people to 
conserve their timber forests, and yet not to charge more than 
a fixed maximum price, that would in fact be to put a specia 
tax on them, since they would be obliged to sell relatively cheap 
what cost them dear; or else it would be neceswrj to k^p all 
foreign timber out of the market, demanding ftU sorts of pro,. 

0 
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tective duties and measures of repression^ which are opposed to 
modern ideas of trade and progress. ^ 

It is idle to oppose the necessity for State timber forests by 
referring to imaginary virgin forests in foreign lands, to which 
it is only necessary for our national capital and labour to flow, 
in order to bring in a rich return. 

No one can assign a definite locality in which these mines of 
forest wealth are to be found, and the cry of alarm over the 
scarcity of timber lias begun to be heard in America, as it has 
long been in the Old World. 

But even if we suppose that some country still existed so 
fortunate as to have a good stock of well conserved timber, and 
to be able to meet our demand for railway sleepers, ship-building, 
vine props, buildings of all kinds, and the thousand and one 
requirements of our voracious civilization, is it not likely that 
the State possessing the monopoly of indispensable produce 
might be tempted to make us pay too highly lor it ? Could it 
not, by levying a prohibitive export duty, impose on France 
the most disastrous taxes ? wage against her that most terrible 
of wars — the war against industry ? 

See then to what a pass the loss of the State forests would 
bring us ! If no restraint were put on the timber trade, still 
our industry and our power of construction would be at %e 
mercy of foreign supplies. With full liberty to import, b#t 
with a compulsory price on indigenous timber, our forest owners 
would have to bear an unjust and unecjual tax, and if foreign 
timber were prohibited, our own would rise to a prohibitive 
price, and prove a tax both on labor and on the consumer, the 
effects of which it is impossible to estimate. The State then 
must possess forests, and must manage them as much as possible 
on the high forest system. 

It is time to remember that the State forests are intended to 
produce timber far more than money. 

The Revolution found France with Oj million acres of forest, 
In 81 years the area has been reduced to million. 

CiJAi^TER II . — Of schemes of working in generaL 

Definition , — Too much space perhaps has been devoted to the 
considerations stated in the last chapter, but it is very important 
to make it perfectly dear what a great interest the State has 
in maintaining forest estates with a properly constituted capital 
or stock. 

It is the express object of the State Forest Administration 
to see that this capital is never trenched upon, while the legiti- 
mate produce is made available for use and coqsumption. 

An amiSnagement,’' or formulation of a working scheme, 
is an operation which aims at facilitating the effecting of this 
important object. 
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The necessity for such an operation will at once appear, 
when it remembered, that at the outset, in a mass of forest, 
it* is not easy to distinguish the product fror- the capital stock. 
Both consist of wood; and the annual yiela is really only a 
part of the capital set free for use by the growth of each year. 
An ^^amdnagemeni ” is an operation which has /or its ohject — 
(1). To determine of tohai the capital stock should tsonsist, nr 
how it should he constituted so as lest to meet the v mis 


and promote the interests oj the proprietor ; and 
(2). To regulate the nature^ the amount, and the relative order 
and progressive execution of the cuttings of the material, 
which, leaving the capital stock intact, constitutes the 
annual production. 

This brief definition requires some explanation to make it 
fully intelligible. Before giving this it will be necessary to put 
the reader in possession of certain details. 

Ancient methods . — The arrangement of a working scheme is an 
operation as distinct from forest cultivation, as, in an industrial 
concern, the conduct of the business is from the manufacturing 
process; or, as in an agricultural enterprise, the distribution of 
crops on the area, and the constitution of the farm, is from 
agricultural labour. ... 

The great difference is, that in industrial enterprise it is 
impossible to confound the produce with the capital ; in agri- 
culture it is sometimes possible; and in forest woik it is very 


easy indeed to do so. i v • ip 

The question which a forest proprietor has to ask himself 
reduces itself to a problem which is very easily stated. Is your 
forest to be worked at, say, 120 years ot age t Then the portion 
which jou can cut in each year is the annual production, that 
is to say, the increment of the standing growth (which consists 
of trees in a scale of ages Irora 1 year to 120 years). If one con d 
determine exactly what this annual increment came to in cubic 
feet, the problem would be solved. By cutting this exact quan- 
tity, and DO more, the capital would certainly he maintained in ac . 

But wo are not yet perfectly acquainted with the laws ot 
vegetation, and the studies that have been made m this m nca e 
subject have not given results of such certainty as o orm a 
perfect basis for practical work. , . j u on/i 

The earlier methods of amhagement, devised 
by deSalomon were based on the direct solution 
l^iey determined, by calculating the rate of 
which each of tl.e different parts of the forest Ornish up 

to the moment for cuttinp. The total 

tion of 120 years was added together, and the yktu part ot 
this toti volume would form the annual production which might 
be taken out from those parts of the forest which cultural 
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increment more or less hypothetical^ did not afford results which 
were satisfactory. The question was then shelved ; ^nd as the 
precise yearly increment of the capital stock, that is to say the 
volume to be cut, could not be determined, they tried to deter-' 
mine the capital itself^ or rather to fix a limit of cutting, a 
calculated quantity such as might make it certain that the capital 
was not trenched upon. 

It will appear presently that this combination limited itself, 
in the case of coppice, to a simple division of the area into as 
many cuttings as there were years in the rotation ; and in the 
ease of high forest, to large cuttings made to correspond for a 
Certain number of years, with the estimated volume of wood 
on the ground actually mature for felling. It is to MM. Lor- 
entz and Parade that in France this simplified method is due, 
and it has been found satisfactory in -its results, and not diffi- 
cult of application. To MM. Tassy and Nanquette is due the 
extension of the principle, and the development of its practical 
application. 

Material or Capital of Exploitation . — Before entering into 
detail about the combinations which constitute the different 
methods of devising plans of working, it is necessary to impress 
upon the student’s mind the manner in which the capital ia 
constituted in forest estates,* 

Does the proprietor of 300 acres of forest land wish to pro- 
duce an equal and permanent annual yield of wood at an age 
of liO years? To do so he ought to possess — 

2^ acres stocked with trees of •• 1 year, 

2^ acres „ „ ..2 years, 

2^ acres „ „ .. o years, 

and so forth; so that if he cuts in the present year the 120th 
compartment of 2^ acres now 120 years old, next year he will 
cut the ll9th, which now is 119 years old, but next year will 
be 120, and so on. 

If tlien our proprietor has 300 acres, of which the growing 
stock is in a regular gradation of age, and in that condition of 
groicth proper to each age, he will have a forest capable of a per- 
manent and uniform annual yield — he will have in short a capital 
perfectly constituted. 

Three elements ilu n enter into the constitution of the forest 
capital — the condition of growth, the area or superficial content, 
and the age. It is necessary that the ages should be graduated 
fror". 1 to 120 years; that the trees of each age should occupy 
an equal area, or an area proportional to the difference which 
exists in the conditions of giowth in the estate: in short that 

•‘‘Material of exploitation/’ or capital, are used aa aynonymoua terma, and 
the stndent will rnidcrdtand that they do not convey any idea of a money capital. 
The young stock of a forest is the capital destined to produce the yearly outturn^ 
and ia only analogaut to the money capital which prodocea a yearly income. 
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he should have a stock of each age having the consistency and 
the voluny conformable to the laws of growth iu the given cir- 
cumstances. For it is necessary that ever/ year the felling 
should extend over an area equivalent to the one h nndred and 
twentieth part of the forest — over the part that in vears old 
—and over the part of the entire mass which cannot he deter- 
mined a priori, but which is the annual increment. 

It is necessary to enter into some details rej^arding each of 
these three elements, in order thoroUj^bly to understand the eco- 
nomic conditions of forest management. We shall simpli ly the 
details by assuming that the general conditions ot growth ate 
uniform throughout the locality in which the forest is situated. 
We are thus free from the necessity of proportioning the three 
elements among themselves.* 

With regard to area, it is easy to understand that on an estate 
of which the soil, the climate, and the situation are practically 
uniform, equal areas will produce equal quantities of wood. A 
proprietor who in our example should cut one of the compart- 
ments of 2^ acres eveiy year, beginning with the oldest, and 
taking care that it is re-slocked directly it is cut, will have his 
capital constituted in the best and simplest Uianrier, 

It is obvious, therefore, that a coubiderablc area of land is 
necessary to arrange the proper working of a forest. We must 
be able to cultivate and rear properly the trees of each class, 
according to their cultural re(|nirements at each successive peiiod 
of their life. The wood-producer, who has to work in earnest, 
and on a large scale, must possess an estate of sufficient size to 
give a proper allowance of speed to each age-class. 

The proprietor of only a clump of trees cannot work it in the 
sense of ,/ore.y^- working. There is indeed a special method of 
working forests of small extent, the method of “ jardinage, or 
selection-cutting; but even then the order of cutting is based on 
the supposition that there is a certain capital constituted by trees 
of every age, occupying respectively their proper proportion of 
the whole area. 

The second element in the constitution of the forest capital is 
the age of the trees. It is an uninterrupted succession of ages 
from 1 year to 120 years which alone can enable us to keep up 
an annual outturn of wood 120 years old. 

The circumstances of human labor, and the requirements^ of 
life, are, on the average, the same every year. The working 
scheme must, fherefore, aim at producing the same amount of 
material every year. When we say the same amount of mate- 

* • A certain number of combinations have been devised in order to proportion 
the elements of the forest cni>ital, the area, to the degree of ferti ity, time, to 
the volume of wood produced. These methods are but little used, and the estab- 
lishment of ‘ working circles/ of which we shall speak presently, famishes a very 
simple means, and in general is quite sufficient to obviate inconvenience from 
inequalities in the local conditions of growth. 
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rial, we mean approximately according to the nature of the 
produce. The gradation of ages may be considered ^ be prac- 
tically attained when it exists within a limit of difference of 
five or ten years, or possibly more under particular circum- 
stances. 

In small forest properties, the working plan may aim at an 
annual or a biennial outturn, and dispense with the obligation 
of an annual income, which is the general rule in the case of 
large proprietors like the State or a Commune. 

The third element is the condition of growth, or state of 
vegetation. The vegetation of trees growing together on a given 
plot of land produces a stock {pei/plement). the value of which 
varies with each year according to natural laws, the existence of 
which is certain. 

Unfortunately what these laws are, is very little known from 
a practical or experimental point of view ; and we know little 
more than the fact that there are such laws. 

In order that the stock of each age-class should be properly 
constituted with regard to the entire forest capital, it is necessary 
that it should have the denaify and the volame^ or cubic content, 
which nature assigns to each age under the given conditions of 
its existence. The devsiti/ has reference to the number of stems 
on the acre, the volume to the number of cubic feet of wood on 
the acre. 

The number of stems per acre of course decreases with the 
age of the trees ; the volume follows an ascending scale, and is on 
the increase. This we know, although we are not able as yet to 
formulate numerically the law of this increase. * 

The number of stems on the acre begins by being very large 
in the first years of the growth of the stock. A certain number 
of them are suppressed by the more vigorous, and die out; and 
the number of stems goes on diminishing as the bulk of the 
stems goes on increasing. 

On this fact depends the practice of thinnings * which will be 
explained in the chapter on high-forest management. 

One can easily imagine how valuable would be a knowledge of 
the actual law of vegetation; the true number of stems per acre 
for each kind of tree and for each given condition of soil and 
climate. As it is, our only guide for regulating the number 
by thinning is the practical experience and the trained eye of 
the forester. The diagram {Fig. 1) will give an idea of the law 
of decrease in the numbers of stems. 

The lower line is divided into equal parts corresponding each 
to a period of 10 years ; on this have been drawn perpendiculars 


• “ cuttings not for yield (though of course they may have a cer- 

tain utility or selling value), bnt with the primary object of maintaining the law 
indicated in the text of de(^easing number and iDcrcasing volume in the stems 
of the stock.— (Tr.) 



Scotlf" of 6000 vrthi^fe^t j>*^r ^ iVioA. Sral^ of 1000 stems to | inch* 
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representing at the rate of 100 stems to the twentieth of an inch, 
the numbe;* of stems in an acre.* 

’The cur^e has been constructed on the data of a forest com- 
posed of mixed beech and silver fir, and would of course be 
different for every different species of forest tree cut for differ- 
ent conditions of growth. Hence the diagram ia only intended 
to give an individual illustration of the sort of curve which 
the descending scale of ages shows in one particular kind of 
forest. 

When a given area of forest is living a normal and regular 
life, without any disturbing cause to retard vegetation, it ought 
to contain a volume of wood which is special for each ago, and 
for each kind of tree, and which is different according to climate 
and situation. This scale of volumes corresponding to age consti- 
tutes a second law of growth — a law still unknown, the results 
of it being only known by numerous experiments made on differ- 
ent kinds of trees in different places. The Fig, % annexed re- 
presents an endeavour to construct a curve for five chu f kinds of 
trees on data furnished by tables published in Germany. The 
lower line gives, as before, ages in periods of ten years ; and the 
perpendiculars show a scale of cubic contents calculated at oue- 
sixlb of an inch for 1,000 cubic feet. The resulting curves show 
the volume per acre for each age- class, but the reader must 
ramember that this is only by way of general illustration, be- 
cause exact experiments have not yet been made in sufficient 
number, or under such conclusive conditions as to enable us 
to lay down positively an absolute curve of increase for any 
species. 

The recognition, however, of the general truth explained by 
these curves is very useful, not only in regulating the constitu- 
tion of the forest capital itself, but also in settling important 
questions of forest economy, such for example as fixing the age 
at which to fell in order to have the largest quantity of material 
in comparison with the capital engaged; or determining the 
value of the capital, &c. 

It is sufficient for general purposes roughly to classify the 
stages, and to describe the state of growth in a compartment 
by special means: thus we have seedlings (jeunc semis), tkicket 
(founds), saplings (gaulis), poles (percliis), (haut-per- 

young timber (jeune futaie), and old timber (iutaie). These 
terms are used in high-forests. 

For coppice we use the terms shoots young stems 

(jeune taillis), mediunistems (taillis), and old stems taillis). 

These terras are only a convenient means of indicating the 


• The plan in the original is given in hectares with the actual scale 0*6 of a 
millimetre = 100 trees or 0*6 of a centimetre to 1,000 trees. Taking the hectare 
= 24 acres roughly, the number of trees is 400 per acre, which is near enough for 
the purposes of the diagram. 
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general style of growth, and tell us nothing about the volume 
of the stems, or the number of stems per acre. 

The latter condition is roughly indicated in woods (without 
indicating the quantity) by the addition of the adjectives* 
sparse (clair), fairly -stocked (aerr6), and fully -stocked (complet, 
&c.) 

Under all circumstances, however, the state of the stock as 
regards its growth depends always on one principal element — its 
age : therefore, when we say that the capital of a forest to be 
cut at 120 years must consist of a graduated scale of ages from 
1 to 120 years, we mean by this formula to express the neces- 
sity for a series of compartments, each stocked with the proper 
age class respectively. This will readily be understood ; but it 
is as well to bring distinctly to notice the real meaning and ex- 
tent of the formula. 

Ejrplanations.^^Vf Q are now in a position to return to the 
general definition of an am^nagement *’ with which we started 
at the commencement of this chapter, and to study its terms 
more minutely. 

\stly. — When I said that the first object of formulating a work- 
ing-scheme was to dciermine exactly of what the capital stock 
should consist, I had no intention of indicating that it had to be 
estimated either in quantity or in money. That would be useless. 
The capital roust be, during the whole time of working, iiivarialde 
and constant; that is to say, it must always show the same pro- 
portion of the different ages, the same area under each, and the 
same state ot the stock on the area. 

Valuation will of course be made of the area and of the 
volume of wood on it in different parts, in order to regiilate the 
quantity to be removed by felling; but to determine the capital 
itself, it will be sufficient to have it within defined limits, and 
then to manage it in such a way that the cuttings will never 
reduce it. 

The combinations involved in a working scheme will be so 
devised as to allow the annual growth of the wood continually 
to replace the amount taken out. 

Zndly, — In undertaking to work a forest, just as in under- 
taking to work a farm, there must be a definite aim or object 
in view. 

Our object may be to turn out a particular class of produce 
for the market, say vine-props, hop-poles, planks, wood for 
carpentry, or perhaps only wood for charcoal, or the proprietor 
may be indifierent as to the kind or form of produce, as long as 
it brings him in the largest possible return in money. It may 
be, that looking to the interests of the consumer alone, bis 
object is to get the greatest outturn of wood of all sorts, or to 
get that form of timber which is most in demand for commerce. 


See Bagnerie’ Manuel de Sylviculture, p. 6. 
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These different objects afford as many different bases for fixing 
the age exploitability. 

'They indicate as' many different ages at which the yearly 
cutting of a forest may be fixed. 

I shall not enter into tlie details of the manner in which the 
age of cutting is det.ermined according to any particular oi>ject 
in view ; that would necessitate my travelling beyond the scope 
and purpose of this hook ; but it is easy to understand thai all 
enquiries as to the age of exploitability will always end in fixing 
the age to wliich the rotation of the forest is adapted t 

Now the importance and the value of tlie forest capital 
will always depend on the age at which the trees are to be 
considered mature and felled. 

If the felling age is 80 years, the capital will consist of 
compartments stocked with ages from 1 to 80 years. If the 
rotation is only twenty years, it will be made up of ages from 1 
to 20 years. 

The words *^to determine the constitution of the capital*' in 
our definition, necessarily include the enquiries as to the age of 
exploitability to be adopted, and the fixing of tlie most advan- 
tageous length of the rotation. This is, indeed, the first thing to 
be done in determining the requisite constitution of the capital. | 

8n//y. — It will also be apparent that the definition should 
include a preliminary matter to bo settled before seeking to 
determine the constitution of the capital : namely, the question, 
what sort of system the forest is to be worked on ? Is it for 
high forest or for coppice? And in either case, what sort of 
high forest, whether to work on the natural method, or by 
selection; and what sort of coppice, whether simple” or 
^'stored,” e.e., with reserved standard trees left to grow to 
timber size? 

It will be observed that, to a great extent, the system of 
reproduction and the treatment are determined for the pro- 
prietor by the nature of the trees of which his forest consists, 
and by the circumstances in winch he is placed. 

When it is possible to make a choice among a number of 


• Tl is term indicates tlio age at wliicli the trees may bo cut in order to satisfy a 
given purpose of the Prt>prictor — {Author), 

An oak coppice may be ‘exploitable” at the age when the bark is most in 
quantity, or richest in tannin if the object of working'is the bark trade ; or it may 
be the age at which the soundest timber in the largest quantity is given if the 
object is timber for ship-building— (Tr.) 

t notation {rrvoluttnn) is the period in which the working (yearly-cutting) has 
^one over the entire extent of the 1*>vebt, and comes buck again to Ihe point at which 
It began. There may be a rotation fixed for a period which docs not coi respond to 
•the age at which it is iiitc*nded to cut (ns the age of maturity tor the purpose 
in view) But such n rotation is only a“transit(u y ” or“ pieparatory ” rotation, 
and is applied when certain operations are required progressively o\er the forest 
during a period of preparation, before the regular rotation can begin. 

jSee M. Nanquette’s “Cours d'Amenagement,” Ch. IV., for the procedure 
which is necessary to determine the age at which forests are exploitable. 
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different rotationsi the proprietor must choose, and he will then 
have a capital of exploitation corresponding to the ^e selected. 
It is so at any rate in the majority of cases; because one cannot 
change in a day the treatment of a forest as one can the regime 
of a workshop. 

The long process of forest transformation, which we shall 
study in our chapter on “ Conversions^^’ can only be under- 
taken by proprietors exceptionally situated, such as the State 
and the Commune. Even in these cases, the determination 
of the style of management is rather a choice to be made than 
an operation to be effected. The general term ‘‘ determine the 
capital of exploitation’’ comprehends all the different cases, 
since the various systems and methods of treatment are each 
characterized distinctively by the peculiar capital proper to each 
—a capital on a largo scale for high forest and much smaller 
for coppice. 

The operation of laying down a '^working-plan,” of 

determining the capital of exploitation, carries with it the choice 
of the method of treatment as it carries with it the choice of a 
length of rotation. 

^thly , — The choice of the age of exploitability is intimately 
connected with the class of proprietor who works the forest. A 
private person does not care what the nature of the consump- 
tion of the public is, except so far as it produces a favouraUe 
market lor his produce, A Commune, and still more so the 
State, represent far more the interest of the classes who consume 
wood. The phrase in the definition which alludes to the advan- 
tage or requirements of the proprietor^ is intended to .include 
every possible case. 

bt/ily . — The definition also states two objects as aimed at 
by the process of laying down a working-plan — the deter- 
mination of the capital of exploitation and the regulation of 
the cuttings which indicate the amount of the annual produc- 
tion. We shall always find this double object realized in 
practice by the preparation of a general plan of working, 
and of a special detail as to the order of the cuttings. 
The one tends to conform the forest to a style of growth and 
condition which fits it for a certain purpose. This purpose 
is as fixed and unalterable as it is in the nature of human 
affairs to be ; the other regulates in a special manner the cuttings 
to be made during a short period of years. Here, this point 
is only indicated, as it can better bo more fully explained at a 
later stage. 

The regulation of the working-plan is, in reality, 
only the application of certain cultural rules to produce a givoa 
desired result. 

Without following such laws, there can be no good schenae 
of workingi any more t.han the best distribution of lands in 
a farm between different crops and the best arranged farm 
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buildings^ will produce a satisfactory return^ without reference 
to agricuHural rules prescribed by the nature of the soil and 
the kind oi crops cultivated. 

The definition then indicates the natural alliance between 
the rules of sylviculture and the progress of the exploitation, when 
it directs the amenagiste to regulate the “ nature, relative order, 
and progressive execution of the cuttings.” It thus binds him 
down to the strict observation of cultural principles, of the rules 
for locating cuttings, and of the laws of vegetable physiology. 

The reader will, 1 am sure, pardon this lengthy paraphrase of 
the definition : but it is necessary to make it as explicit as possible. 

In a book in which only a few pages can be devoted to the 
theory of the subject, the elementary notions which are necessary 
to render intelligible what follows of practical information, can 
only find a place when grouped around the preliminary defi- 
nitions with which the stud}rof the subject commences.* 

Viilitg of an Amdnagemeni . — ^Certain forest proprietors have 
contended that for private forests the advantage of a regular 
working scheme is illusory, because such a scheme is likely 
to be upset by the inevitable process of division of private 
estates. [This alludes to the French law of succession and divi- 
sion of estates among the heirs — Tr.] The (.bjectors have in 
this case confused the usefulness in the abstract of an am^nage- 
nrvsnt, with the question of whether the scheme is likely to be 
observed for long. No human undertaking can free itself from 
the chances of the future or from accidents which may occur 
in its progress. And the proprietor who provides a working- 
plan for his forest is just as much subject to this law, as one 
who starts a manufactory or a trading company. 

It is also possible that even the working-plan of a State or 
Communal forest may be upset by circumstances. 

But the utility of such a scheme in itself is quite another 
matter. It is because of the facility that it gives for the ex- 
ecution of forest operations advantageously and without Joss of 
time, and because of the regularity and method which it intro- 
duces into the working, that the laying down of a working-plan 
impresses the forest with the character of a well managed estate, 
and consequently increases its value; just as in agriculture a 
well regulated, and well arranged farm, will always have for an 
equal area, a greater value, than an estate badly directed, and ill 
cared for. 

Are there not also many circumstances under which a regular 

* It may be permitted ub to remark that the definition adopted in the text 
thns is made to fall in with the otherwise much more concise definition in the 
**£outs d* JLnienagevitnt ** which runs as follows: ** [A management is] an operation 
which for one or several rotations regulates the mode of cultivating and of working 
a forest to the best advantage for its proprietor, and for the consumer. In a work 
dealing with the management of public forests, there was no occasion to speak of 
the capital of exploitation bccanse there can be no good administration or no 

efficient management, without the existence of a capital account, and consequently 
of the capital which is accounted for. 
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plan must be followed, or may be required by law? The various 
forms on which a mere ustifruH is allowed by the Ijw, all re- 
quire it, because such a usufruct legally requires that the “sub- 
stance of the estate should he intact/^* 

It is obvious that if tlie products only have been taken on 
a regular plan of working, it is easy to establish by proof that 
the legal conditions of enjoyment have been fulfilled, and thus 
much ruinous litigation may he avoided. In the case of a liquid- 
ation, or rendering an account on termination of a usufruct, if 
the estate has been managed on a regular plan, it will avoid 
much difficulty, and many disputes, to he able to show what 
was capital and what was produce, and that the former iias been 
left intact. Had tliis not been ignored, how many powerful 
fa.rilies would have still remaiued united. 

Condllion of the fared. — We have already seen that a forest 
fit for working must sliovv a certain gradation of ages, and 
a certain uniform htate of growth. A theoretically correct con- 
dition uf forest in this res[»ect is called a ‘‘normal forest. 

A perfectly normal forest rarely or never exists in nature, 
but such a condition must he kept in mind, not as an object to 
be attained (which is probably impossible), but as a basis or 
standard of comparison lor every combiuatiou which enters in to 
the Working scheme. 

The capital of exploitation or standing crop is constituted when 
the three elements — area occupied by the different growths, age,- 
and a certain state of vegetation or rate of growth — ejtist all 
of them togetlier in a manner sufficient for working the forest 
at all. It is then pos.sihle to find a forest in which the capital is 
constituted as tar as the gradation of' ages is concerned, but 
which does not contain a suffieieut area occupied by each, or a 
sufficient volume of each. There may be also different cases in 
respect of rate of growth, — the differences being almost infinite 
when the vast variety of climate, &c., is considered. But prac- 
tically all cases are reduced to the three following which will 
be the basis of our study : — 

( 1 ) . The standing crop is just large enough for the chosen rotation. 

(2) . Or H is excessive, 

(3) . Or it is hisvfficient. 

The first case we call “regular,^’ because it approximates 
to the theoretical condition of a normal forest already describ- 
ed, as far as circumstances allow. The second is unfortunate- 
ly rare. The demands on the forest are too incessant to make 
it likely often to occur. But it may occur when the proprie- 
tor wishes to shorten the term hitherto contemplated for the 


* Code Civil, Scct'on 678, et $rq. 

t The normal forest is one that presents a gradual succcHsion of ages, and a 
growing stock of each age, growing under equal circumstances, as regards area 
occupied by each, soil, climate and exposure, such as will result from a regular 
process of growing during the entire rotation. 
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maturity of his forest. The third is the cotmuonest, and is one 
which rcQuires the skill and care of the foreater. 

The reader will remember that in actual practice we have 
always to deal with forests more or less irrevnlar. 

Formation of compartments {Parcellaire), — The first difficult/ 
is, to obtain a practical knowledge of the manner in whieii the 
forest for which we wish to lay down a working-plan is consti- 
tuted : — We have to find out what it really contains. It will be 
readily understood that in a forest of any size it is not possible 
to obtain at first sight, and by a general inspection ot the whole, 
a clear and sufficiently exact idea of its resources. We have 
then to begin with an analysis and an inventory of its contents. 
But here we are not dealing with an inventory of the niimlier of 
trees or of the total munber of cubic feet. It is sornelliing 
much more simple than that. We have to go over the whole 
ground, surveying the different divisnnis indicated b' lines, and 
thus marking out all the difieient focal atens which consist of 
gioaps hotnogeneovs in onc^ in Jcnui of ficCy and m conditions oj 
giowtky amt which are occordin fg susccptiUe of the same tieatment. 
These local aieas or hitb of forest are called compartments^ and 
impress themselves readily on the memory, so that having divided 
the whole area in this way we aie able to seize the entire aspect 
of the forestand grasp its resources as a who<e. It is necessary 
«l«o to separate the portions which, from their different aspect, 
or different speeies of tree, will require, pretty pe’rrianenlly, a 
special method for the cultivation of the growth on them. W© 
shall thus discover bv the combined vvoik of memory and inspec- 
tion, il the foiest capital is constituted, that is to say, it the forest 
already presents a sufficient capital to permit of regular ex- 
ploitatioD based on the term of years adopted for the rotation. 

Forest of AncourL 



Each compartment is carefully described in a register to 
which reference can always be made. 
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TRAMBLATIOK OF AHBNAGBMBVT 


'When, however, the forest is large, and the number of com- 
partments considerable, the mind begins to get confpsed, and 
it is desirable to clear up matters by some supplementary proceed- 
ings. Of these some consist in preparing a synopsis or table 
of the compartments, in which the prominent elements, age, 
species, state of growth, &c., are exhibited. In this way the 
compartments are presented, so to speak, in a condensed form. 

Others consist in aiding the mind by graphic representations 
or diagrams, the modes of preparing which are various; but 
the following will serve as an example : — 

A horizontal line is drawn, divided into equal parts, each 
representing so many acres. On this base line rectangles are 
drawn. The base of each represents the area, and the height, 
the age of the growing stock. The top line of the rectangle 
is straight, or wavy ; if the latter, it means that the stock is 
irregular ; if the former, that it is regular. The rectangles are 
shaded with lines closer or further apart, which indicates that 
the stock is more or less close or sparse. A sign, in the shape 
Aj is used to denote the rate of growth. If rapid, the angle is 
made more acute ; if slow, more obtuse. If there are large trees 
in the compartment, a vertical line is drawn, and two or three 
dots in this line show whether such trees are numerous or the 
reverse. It is customary to indicate differences of soil, and the 
prevalence of different species on the map, by aid of conventional 
colors. 

This will be understood from the following figure 



ABC D 

This figure shows at a glance, by the diagram methodj the 
following state of compartments:— 



DBS FORBTS PAR II. PUTOB. 




Recianffle A— ConBists of 14i acres of grown poles passing into 
the state of young timber of 75 to 80 years 
old, very active growth ; stock dense and 
regular. 

JJ— Consists of Z4} acres saplings and thicket, regn- 
iar, healthy; rate of growth, medium (neither 
very active nor slow) ; complete stock sur- 
mounted by a good many large trees. Mean 
age: 10 years ^r the general stock ; 90 to 
110 years for the large trees. 

„ C— 41 acres high forest, exploitable at 120 to 180 

years ; stock very open, and even containing 
some open glades ; growth, stationary : on the 
whole the stock is even (or regular). 

„ D— 41 acres poles of 40 years, on the average mixed 
with stems younger or older, and with some 
trees of 70 to 75 years old. The stock is thus 
irregular and open : vegetation rather slow. 

If we now rule lines, the base divided as before to show area 
and draw vertical lines also, showings ages, and a line across 
showing the ascending scale of ages, and then cut out little 
pieces of paper of the size of each rectangle, and arrange them 
on the scale so that the youngest may come first,-— 



we shall see that the material or capital is tolerably well 
constituted. 

Comparing now this scale with the map of the forest, and 
seemg in what parts each area lies, we shall see if it is regularly 
disposed in such a way that a convenient order of compartment 
cuttings can be adopted in such a manner as to suit the rules 
of cultivation. 
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translation of AMENAGBMBNT deb FORETS. 


Such is the mechanism of the proceedings adopted. There 
are theories and practical rules regarding the ionpation of 
compartments which it is not the object of this little book tQ 
explain, as it does not aim at teaching bow to make a 
working scheme, but in what such a proceeding consists. 

I need only remark that in order to make a satisfactory 
“ parcellaire or division of the forest into compartments, 
aptitude and experience are as much necessary for the forester 
as they are for the farmer who studies the different varieties 
of soil in his farm so as to distribute advantageously the crops 
he will cultivate on its different parts. 




■ 1 

In consequence of the innccurRcies referred to by Mr. Aplin on p. 210 of 
Vol. IX., “ Inilian Foiester,” the TranOators of Patou’s Am^uaKement dea 
Fordts have carefully levised the 1st Ptirt ot that translatiou, and it is nosr 
issued as a Supplement to the April 2io. of Vol. X. 


